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This  Mamml  is  wiitten  mainly  for  the  instruc- 
tion of  Students,  though  I  hope  it  may  some- 
times be  found  of  service  to  Practitioners  whose 
scant  leisure  may  make  it  difdcult  for  them  to 
consult  larger  works. 

My  endeavour  has  been  to  present  as  complete 
a  view  of  obstetrics  as  the  compass  of  a  Manual 
would  permit. 

I  have  been  compelled  to  touch  somewhat 
briefly,  yet  not  I  trust  inadequately,  on  points 
of  minor  interest,  in  order  to  dwell  more  fully 
on  subjects  of  serious  practical  importance.  The 
anatomical  portion  I  have  also  treated  briefly,  as 
I  presume  that  the  Student  is  already  practically 
acquainted  with  the  details  of  the  very  fomida- 
tion  of  the  subject. 

The  Physiology  of  Generation,  the  Mechanism 
of  Labour,  and  the  description  of  the  operations 


X  PREFACl.:  TO  THE  FIEST  EDITION. 

of  Midwifery,  I  hiWQ  dealt  with  according  to  tlie 
relati^^e  importance  of  the  several  subjects. 

I  liave  also  endeavoured  to  treat  of  the 
diseases  consequent  on  Parturition — for  example, 
Puerperal  Pever — in  such  a  manner  as  to  instruct 
the  Student  without  confusing  his  mind  witli 
conflicting  opinions  and  speculative  theories. 

In  conclusion,  I  wish  to  tender  my  thanks 
to  my  friends  Dr.  George  Bird  and  Dr.  Dixon 
Mann  for  nmch  kind  and  efficient  aid  they  have 
rendered  in  the  preparation  of  this  work. 
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CHAPTEK  I. 


PELVIS. 


The  adult  pelvis  is  composed  of  four  bones — namelj^, 
the  sacrum,  coccyx,  and  two  innominate  bones. 
The  Sacrum,  triangular  in  shape,  with  its  base  up- 
wards, is  attached  above  to  the  last  lumbar  vertebra, 
below  to  the  coccyx,  and  on  each  side  to  the  inno- 
minate bones. 

Its  anterior  surface  is  concave,  and,  obstetrically 
speaking,  is  designated  the  hollow  of  the  sacrum.  In 
a  well-formed  pelvis,  the  depth  of  this  concavity 
measures  three-quarters  of  an  inch.  The  union  of 
the  sacrum  with  the  last  vertebra  forms  a  consider- 
able angle,  called  the  promontory  of  the  sacrum. 

On  each  side  of  the  median  line  are  the  anterior 
sacral  foramina,  through  which  pass  the  anterior 
sacral  nerves  :  the  pressure  exerted  on  these  nerves 
by  the  child's  head  is  the  cause  of  the  severe  cramp 
from  which  women  so  frequently  suffer  during  labour. 
The  external  surface  is  rough  and  convex,  and  pre- 
sents numerous  tubercles  for  the  attachment  of  ten- 
dons, muscles,  and  ligaments.  On  each  side  of  the 
sacrum,  at  its  upper  part,  is  a  rough  ear-shaped  sur- 
face, which  serves  for  attachment  to  a  corresponding 
surface  on  the  innominate  bone.  Below  the  sacrum"^ 
and  attached  to  its  inferior  extremity,  is  the  coccyx', 
a  small  triangular  bone,  formed  of  four  distinct  pieces  \ 
Its  base  is  uppermost,  and  its  apex,  being  loose  and 
buried  in  the  surrounding  soft  parts,  has  a  downward 
direction.     The  hinge-like  attachment  of  this  l^one 
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to  the  sacrum  allows  some  degree  of  motion  when 
pressed  upon  by  the  child's  liead,  thus  increasing  the 
antero-posterior  diameter  of  the  pelvic  outlet  from 
half  an  inch  to  an  inch.  In  some  instances  this  bone 
is  fixed  by  anchylosis,  which  may  occasion  consider- 
able delay  to  the  passage  of  the  child,  and  in  the 
efforts  of  the  uterus  to  overcome  this  obstruction  the 
bone  is  sometimes  fractured,  an  accident  ordinarily 
followed  with  but  little  inconvenience. 


Fig.  1.— Female  Pelvis. 


OSSA INNOMINATA  are  two  irregularly-shaped  bones 
formed  by  the  ilium  above  the  pubes  below  and  in 
front  and  the  ischium  below  and  behind     In  the 

oetu  ,  the  ilium,  pubes,  and  ischium  are  distmct  bones^ 
Tl  e  Ilium  is  the  upper  and  expanded  portion  of 
the  bone  wHch,  with  its  fellow,  contributes  largely  to 
t  formation  of  the  upper  and  lateral  VO^^ 
false  pelvis,  and  mainly  supports  the  abdommal  and 
peMcViscek.  Its  internal  surface  is  smooth,  and 
External  rough.     The  superior  ^"^^S^  ^^f  ^^^^^^^ 

ilium,  giving  attachment  to  various  muscles,  is  called 
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the  crest,  and  it  teraiinates  anteriorly  and  posteriorly 
in  an  inferior  and  superior  spinous  process,  likewise 
serving  for  the  implantation  of  muscles. 

The  PuBES  is  composed  of  a  body,  which  is  joined 
to  its  fellow  of  the  opposite  side,  their  junction  form- 
ing the  symphysis  pubis,  a  horizontal  ramus  which 
proceeds  outAvard  to  join  the  ilium,  and  a  descending 


Fig.  2.— Division  between  Ischium,  Ilium,  and  Pubis. 


ramus  which,  passing  downwards,  joins  the  ascending 
ramus  of  the  ischium.  The  descending  ramus  of  the 
pubes,  conjoined  with  the  ascending  ramus  of  the 
ischium,  form  the  arch  of  the  pubes.  Extending  from 
the  pubes  to  the  sacral  promontory  is  an  elevated 
line  called  the  linea  ilio-pectinea,  which  divides  the 
cavity  into  the  true  and  the  false  pelvis. 

The  Ischium  occupies  the  lower  part  of  the  pelvi.s. 
The  external  surface  is  irregular  and  convex,  and  forms 
a  considerable  part  of  the  acetabulum.    The  inferior 
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extremity,  called  the  tuberosity,  is  rough,  for  muscular 
attachment,  and  is  the  part  upon  which  the  body  m  a 
sitting  posture  rests.  Behind  the  tuberosity  is  the  spme 
of  the  ischium,  giving  attachment  to  ligaments,-  and  se- 
parating the  greater  and  lesser  ischiatic  notches.  Ex- 
tending obliquely  upwards  from  this  tuberosity  is  a 
flat  process  of  bone  called  the  ascending  ramus,  which 
unites  with  the  descending  ramus  of  the  pubes.  In 
the  female  the  internal  edge  is  everted,  so  as  to  afford 
a  more  spacious  outlet  for  the  passage  of  the  child  s 
head  under  the  pubic  arch. 

The  foramen  ovale,  nearly  closed  by  the  obturator 
ligament,  gives  exit  to  vessels  and  nerves  which  pass 
to^the  upper  part  of  the  lower  extremities.  When  the 
pelvis  is  small  and  the  cranium  is  large  these  nerves 
are  often  pressed  upon  during  the  head's  descent 
towards  the  outlet,  producing  severe  pam  on  the 
anterior  surface  of  the  thigh,  which  can  be  much 
relieved  by  friction.  The  joints  of  the  pelvis  are 
usually  called  symphyses,  and  do  not  differ  from  those 
in  other  parts  of  the  body. 

The  sacro-iliac  symphyses  are  irregular  and  rugged, 
each  surface  being  covered  with  a  thin  and  compact 
layer  of  cartilage,which  presents  many  pomts  of  contact 
with  the  surrounding  strong  ligaments,  thus  furnisliing 
a  very  binding  connection  between  the  pelvic  bones. 

The  Pubic  symphysis  is  formed  by  a  fibro-cartila- 
mious  substance,  triangular  in  shape  included  be- 
tween the  articular  surfaces  of  the  pubic  bones  and 
rendered  firm  by  numerous  ligaments,  particularly  by 
the  strong  and  thick  sub-pubic  ligament.  _ 

TheSacro-vertebral  symphysisis  identical  anatomically 
with  the  articulations  of  the  other  vertebrae  The 
other  principal  ligaments  of  interest  to  the  obste  ri- 
cian  are  the  internal  and  external  sciatic  hgaments, 
which  contribute  to  form  the  outlet  of  the  pelvis. 
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For  obstetric  purposes  the  pelvis  as  a  wliole  is 
divided  into  true  and  false  pelvis ;  the  true  being 
that  portion  below  the  ilio-pectineal  line,  and  the 
false  that  portion  situated  above  it.  The  true  pelvis, 
moreover,  is  itself  divided  into  brim,  cavity,  and  out- 
let, and  it  is  the  study  of  the  diameters  and  angles  of 
inclination  of  these  divisions  which  enables  us  to 
understand,  and,  when  necessary,  to  assist  in  effect- 
ing the  expulsion  of  the  foetus.  With  the  false  pelvis 
we  have  little  to  do.  If  deformed  it  may,  it  is  true, 
produce  certain  abnormalities  in  fcetal  presentation, 
still  it  has  no  concern  with  the  mechanism  of  ordi- 
nary labour.  The  true  pelvis,  then,  will  claim  all  our 
attention.  As  before  stated,  it  is  divided  into  brim, 
outlet,  and  cavity ;  the  brim  being  formed  by  the  pubis, 
pubic  crests  and  spines,  ilio-pectineal  line,  and  promon- 
tory of  the  sacrum;  the  outlet  by  the  rami  of  the  ischia 
and  pubes,  tuberosities  of  the  ischia,  great  sacro-sciatic 


Fig.  3.— Brim  of  Pelvis. 
The  [lotted  lines  indicate  the  antcro-rosterior,  oblique,  and  transverse 
diameters. 

ligaments,  and  coccyx;  and  the  cavity  comprising  that 
portion  lying  between  the  brim  and  the  outlet. 

The  Brim  (fig.  3)  presents  an  irregular  ovoid  outline. 
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with  its  long  diameter  across  the  pelvis.  Its  dimensions 
(like  those  of  the  cavity  and  outlet)  are  taken  in  three 
directions— (1)  the  transverse,  (2)  the  oblique,  (3)  and 
the  conjugate  or  antero-posterior.  The  transverse  dia- 
meter of  the  brim  measured  across  its  widest  part 
averages  5  inches;  the  oblique,  from  the  sacro-ihac  syn- 
chondrosis of  one  side  to  the  ilio-pectineal  eminence  of 
the  opposite  side, averages  5  inches;  and  the  conjugate, 
from  the  promontory  of  the  sacrum  to  the  upper  and 
inner  margin  of  the  symphysis  pubis,  averages  4|-  inches. 

There  are  two  oblique  diameters,  right  and  left,  so 
named  from  the  respective  sacro-iHac  synchondroses 
whence  the  measurement  is  taken. 

The  average  diameters  in  the  caviiy  are,  the  trans- 


Fi".  4.— Outlet  or  Pelvis. 
The  dotted  lines  indicate"  the  antero-posterior  and  transverse  diameters. 

verse,  measured  between  the  ischia,  4|  inches ;  oblique, 
from  the  middle  of  the  great  sacro-sciatic  foramen  to 
the  obturator  ligament,  5  inches  ;  and  conjugate,  from 
middle  of  sacrum  to  the  pnbic  symphysis,  4|  mches. 
The  cavity  is  deep  behind  and  shallow  m  front ;  a 
line  taken  directly  from  the  promontory  of  the  sacrum 
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to  the  tip  of  the  coccyx  measures  4^  inches,  or  if  it 
follo^ys  the  curve  of  the  sacrum  5h  inches  ;  Avhilst 
from  the  crest  of  the  puhes  to  the  pubic  arch  is  only 
about  1|  inch.  The  shallower  the  cavity  of  the  pelvis 
(other  conditions  being  equal)  the  shorter  the  labour. 

The  Outlet  (fig.  4)  measures  transversely,  between 
the  ischial  tuberosities,  4  inches;  obliquely,  from 
sacro-sciatic  ligament  to  ascending  ramus  of  ischium,  5 
inches ;  and  autero-posteriorly,  from  tip  of  coccyx  to 
inferior  and  inner  margin  of  symphysis  pubis,  5  inches. 
These  measurements,  taken  from  the  dry  bone,  are 
modified  by  the  soft  parts,  which  encroach  more  on  the 
transverse  diameter  of  the  brim  than  on  that  of  either 
of  the  other  diameters,  leaving  the  oblique  diameter 
the  longest ;  so  that  at  the  brim  and  in  the  cavity, 
the  oblique,  and  at  the  outlet  the  an tero -posterior 
diameters  are  greatest.  This  variation  in  their  relative 
measurements  necessitates  that  rotation  of  the  foetal 
head  to  be  described  in  the  chapter  on  the  mechanism 
of  labour.  For  handier  reference  we  give  the  fore- 
going measurements  in  tabular  form  : — 

Transverse.  Oblique.  Conjugate. 
Brim         .        5  in.        5  in.        4 J  in. 
Cavity       .       4|  „        5  „         4i  „ 
Outlet       .       4    ,,        5  ,,         5  „ 

When  a  woman  stands  erect  the  pelvis  presents  a 
certain  obliquity  to  the  horizon,  the  promontory  of 
the  sacrum  being  a  little  over  three  inches  higher 
than  the  upper  margin  of  the  symphysis  pubis,  so  that 
the  internal  surface  of  the  symphysis  pubis  is  brought 
into  a  position  approaching  the  horizontal,  the  angle 
formed  measuring  about  40°,  thus  afiording  to  the 
pelvic  viscera  a  support  which  counteracts  the  effect 
of  the  large  size  of  the  pelvic  outlet.    In  order  to 
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express  this  obliquity  in  excact  terms,  use  is  made  of 
imaginary  lines  called  Planes  of  the  Pelvis  (fig.  5). 


C 


A  B. — Horizon. 
A  F  H.— Angle  of  pelvic  inclination  to  horizon, 
p  H  C— Angle  of  jielvic  inclination  to  spinal  colunui. 
C  H  I.— Angle  of  sacrum  to  spinal  column. 
D  K. — Angle  of  pubes  to  horizon. 
L  M.— Distance  between  sacral  promontory  and  upper 
margin  of  symphysis  pubis,  about  3  inches. 

The  plane  of  the  brim,  represented  by  a  straight 
line  taken  from  the  promontory  of  the  sacrum  to  the 
upper  margin  of  the  symphysis  pubis,  inclines  towards 
the  horizon  at  an  angle  of  about  60°.  The  plane  of 
the  outlet,  taken  from  the  lower  extremity  of  the  sac- 
rum to  the  pubic  arch,  forms  an  angle  of  about  15°. 
These  two  planes,  if  continued  anteriorly,  Avill  intersect 
about  1|-  inch  in  front  of  and  below  the  symphysis 
pubis.  *Tyler  Smith  gives  a  third  plane,  which  he 
calls  the  mid-plane,  taken  between  the  lower  portion 
of  the  third  piece  of  the  sacrum  and  the  symphysis 
pubis  at  the  level  of  the  upper  margin  of  the  obturator 
foramen,  giving  an  angle  of  about  30°  to  the  horizon. 
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In  this  i^laue  it  is  that  rotation  of  the  foetal  head  takes 

These  planes  of  the  pelvis  are  used  to  determine 
the  several  axes  of  the 
curved  pelvic  canal.  This 
is  accomplished  by  direct- 
ing imaginary  lines  at  right 
angles  to  the  several  planes 
(fig.  6),  when  each  of  such 
lines  "\vill  give  the  direction 
of  the  axis  of  that  portion 
of  the  canal  to  which  the 
plane  Avhence  it  is  derived 
belongs.  Thus  the  axis  of 
the  brim  will  pass  through 
the  umbilicus  to  the  tip  of  ^ 
the  coccyx  at  an  angle  of 
about  30°  to  the  horizon; 
that  of  the  mid-plane  or 
cavity  will  be  about  50°, 
and  that  of  the  lower  or 
plane  of  outlet  about  80°. 

It  was  formerly  assumed  that  the  axis  of  the  pelvis 
as  a  whole  could  be  demonstrated  by  striking  a  curve, 
called  the  curve  of  Cams,  from  the  plane  of  the  brim 
to  that  of  the  outlet,  the  centre  of  which  curve  shall 
be  in  the  centre  of  the  posterior  surface  of  the  pubic 
symphysis,  its  radius  being  21  inches.  It  will,  how- 
ever, be  easily  understood  that  the  true  axis  of  an 
irregularly-curved  canal  cannot  be  represented  by  the 
segment  of  a  circle. 

In  order,  therefore,  to  ascertain  the  axis  of  the 
entire  pelvic  canal,  an  irregular  parabolic  curve  is 
taken,  passing  through  the  centres  of  an  infinity  of 
lines  representing  the  planes  of  the  Avhole  cavity  of 
the  pelvis  (fig.  7).    This  curve,  beginning  with  the 


Fig.  G.— Pelvic  Planes  and  Axes. 
A  B. — Plane  of  briin. 
E  B.— Mid-plane. 
D  B.— Plane  of  outlet. 

G.  — Axis  of  brim. 
I. — Axis  of  niid-i)lane. 

H.  — Axis  of  outlet. 
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uterus  above,  passes  along  the  vaginal  canal,  including 
the  perineum  below,  the  last  portion  of  the  curve 

being  variable  owing  to  the 
mobility  of  the  coccyx  during 
labour. 

During  the  last  stage  of 
labour  the  perineum  is  car- 
ried so  far  forward  that  when 
the  head  passes  the  vulva, 
a  line  drawn  between  the 
margin  of  the  pubic  arch  and 
the  anterior  edge  of  the  peri- 
neum deviates  only  about  20° 
from  the  perpendicular.  A 
line  erected  at  right  angles 
to  this  points  almost  dkectly 
forward,  and  gives  the  axis 
of  expulsion. 

There  are  distinctive  features  existing  between  the 
male  and  female  pelvis.    The  male  pelvis  expands 
from  before  backwards,  the  brim  being  triangular. 
The  female  bones  are  smoother  and  less  massive  ; 
the  brim  is  much  more  expanded  laterally,  being  oval 
in  form  :  the  ilia  are  spread  out ;  the  cavity  is  not  so 
deep  as  in  the  male;  the  space  between  the  pubis 
and  the  coccyx  is  greater  in  the  female  ;  the  sacrum 
is  broader  and  more  concave,  and  inclines  to  the 
spine  at  a  greater  angle  •  the  cartilage  of  the  sym- 
physis pubis  is  broader  and  shorter  than  m  the  male  , 
the  pelvic  cavity  being  broader  in  women,  the  arti- 
culation of  the  thigh  bones  are  farther  apart,  ihe 
distance  between  the  anterior  superior  sp^j^o^s  P 
cesses  of  the  ilia  being  greater  m  the  female    e  is 
the  capacity  of  the  crural  arch  is  greater,  consequently 
theri  less  resistance  to  the  abdomuial  visce.^ 
which  accounts  for  the  frequent  occurrence  of  femo- 


Fig.  7. 

A  B.— Axis  of  entire  ijelvio 
canal. 
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vol  hernia  in  women.  The  tuberfi  ischiorum  are  much 
wider  apart,  and  the  pubic  arch  describes  a  more 
obtuse  angle,  the  average  for  the  female  being  90°, 
whilst  that  of  the  male  is  75°. 


Fig.  S.— Tub  Cayity  of  the  Uteru.s,  with  the  Parturient  Canal  fully 

DILATED,  .SHOWING  THE  AXES. 

Pelvic  Deformities  differ  greatly  both  in  kind 
and  in  degree.  In  the  simplest  form  the  brim  only 
is  implicated.  Pelves  of  this  class  are  divided  into 
two  groups — .symmetrical  and  asymmetrical.  In  the 
first  group  the  contraction  is  uniform,  the  pelvis  being 
proportionate  in  all  its  diameters,  the  component 
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bones  being  of  light  and  delicate  structure.  This  is 
by  no  means  a  common  deformity,  and  occurs  chiefly 
in  women  of  small  but  symmetrical  build.  The 
pelvis  often  retains  juvenile  characteristics,  the  sacrum 
being  narrower  and  less  curved  than  in  the  normal 
adult  condition,  and  the  whole  pelvis  being  placed 
more  obliquely.  The  following  are  the  measurements 
of  a  pelvis  of  this  type  from  the  Museum  of  St. 
Mary's  Hospital,  Manchester 

Autero-  Transverse.  Oblique, 
posterior. 

Brim      .        3   in.  4^  in.       4^  ni. 

Cavity    .        4    „  4  „ 

Outlet    .        H  „  4    „  • 

In  the  asymmetrical  form,  by  far  the  most  com- 
mon deviation,  the  antero-posterior  diameter  chiefly 
sufi'ers  diminution,  giving  rise  to  the  ordmary  non- 
rickety  flat  pelvis  the  diminution  bemg  caused  by 
excessive  projection  of  the  sacrum  mto  the  pelvis, 
together  with  a  slight  lessening  of  all  the  pelvic  bones. 
The  following  measurements  are  from  a  pelvis  m  tHe 
Museum  of  St.  Mary's  Hospital  :— 

Antero-  r^,.^^^^^y.se.  ObUque. 
posterior. 

Brim      .       21  in.  4|  in.       4f  in. 

Cavity    .       3i  „  42 

Outlet     .        3    „  48  „ 

A  special  form  of  pelvis  'f^^'' 
which,  from  its  approximation  m  build  to  that  of  the 
male,  has  been  called  the  masculine  pelvis.  It  is 
characterised  by  depth  of  cavity,  -^-^^^^S 
outlet  from  closing  in  of  the  tuberosities  and  spines 
of  the  ischia,  rotundity  of  the  brim,  and  smallness  of 
the  angle  formed  by  the  pubic  arch. 
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Measurements  of  a  masculine  pelvis  in  my  own 
possession : — 


Brim 

Cavity 

Outlet 


Antero- 
posterior. 

3f  in. 

43 


Transverse. 

4f  in. 

45 

31 


Oblique. 

U  in. 


Fig.  9. — Masculine  Telvis. 

I  shall  next  consider  those  deformities  which 
result  from  Richets  and  Malacostem. 

Rickets  is  peculiar  to  infantile  life,  and  attacks  the 
osseous  system  whilst  in  process  of  development, 
causing  by  some  disturbance  of  nutrition  a  diminu- 
tion of  the  mineral  constituents  of  the  bones,  which 
thus  become  preternaturally  pliable,  and  yield  to 
pressure  in  such  a  manner  as  to  lose  their  original 
symmetry.  When  recovery  takes  place,  this  altera- 
tion in  form  is  rendered  permanent  througli  the 
deposition  of  the  earthy  matters  previously  absent, 
and  the  consequent  hardening  of  the  bones.  In  nor- 
mal infantile  bone  the  organic  and  inorganic  matters 
are  present  in  about  equal  proportion,  but  in  rickets 
the  organic  matter  represents  about  80  per  cent  of 
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the  whole.    As  the  child  when  labouring  under  this 

disease  is  unable 
to  walk,  the  pel- 
vis does  not  suf- 
fer from  pressure 
transmitted  by 
the  lower  extre- 
mities,   but  is 
principally  af- 
fected   by  the 
weight    of  the 
trunk  forcing  the 
sacrum  forwards 
into   the  pelvis 
so  as  to  diminish 
its  conjugate  dia- 
meter. 

Dr.  C.  J.  Leo- 
pold, in  his  ex- 
haustive treatise 
on  the  "  Ricketic 
Pelvis,"  states 
that  the  charac- 
teristic peculiari- 
-  ties  of  a  rickety 
pelvis    are  not 
diminished  by  a 
more     or  less 
marked  skoliosis 
of  the  vertebral 
column ;  but,  on 
the  contrary,  are 
increased,  the 
pelvis,  however, 
being  rendered 
Fig.  10.— sitELETON  OP  A  DwAUF  WITH      as y  mm 6 1 T 1  c al. 

Skolio-RACHITIO  Pelvis. 
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Three  factors  are  concerned  in  the  production  of  the 
asymmetry — (1)  the  pressure  and  counter-pressure  on 
the  pelvis ;  (2)  the  strain  of  the  ligaments ;  and 
(3)  the  strain  of  the  muscles.  The  degree  of 
pelvic  asymmetry  depends  on  the  amount  of  skoli- 
osis.  Tlie  cavity  of  a  skoliotic-rachitic  pelvis  has 
a  definite  shape — the  inlet  takes  the  form  of  a 
blunt,  obliquely  compressed  heart  shape,  with  more 
or  less  narrowing  on  tlie  side  of  the  lumbar  skoliosis, 


Fig.  11.— Pelvis  deformed  by  Rickets. 


and  widening  on  tlie  opposite  side.  The  outlet,  on 
the  contrary,  is  wider  on  the  side  of  the  skoliosis,  and 
narrower  on  the  other  side.  In  the  simple  rachitic- 
pelvis  the  antero-posterior  diameter  of  the  outlet  is 
about  5  2  per  cent  larger  than  the  conjugate ;  in  the 
skoliotic  form  the  difference  ranges  from  zero  to  34 
per  cent,  the  average  being  only  1 7  per  cent.  In  the 
kypho-skoliotic  pelvis,  on  the  contrary,  the  measure- 
ments of  the  outlet  are  reversed,  the  antero-posterior 
diameter  being  less  than  the  conjugate.  The  asym- 
metry results  from  lateral  pressure  being  associated 
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with  forward  pressure,  tlie  relative  amount  of  either 
factor  determining  the  character  of  the  deformity. 
In  the  simple  rickety  pelvis  the  weight  of  the  trunk 
produces  a  downward  and  forward  pressure;  but 
when,  as  in  skoliosis,  the  vertebrae  are  deflected  side- 
wise,  the  line  of  pressure  is  no  longer  wholly  vertical ; 
it  takes  also  a  lateral  direction,  and  thus  the  balance 
between  the  two  sides  of  the  pelvis  is  disturbed.  On 
the  side  of  the  lumbar  skoliosis  the  distance  between 


Fig.  12.— Malacosteon  Pelvis. 
From  a  specimen  in  the  Eadford  Mnsenm,  St.  Mary's  Hospital,  Manchester. 

the  anterior  superior  iliac  spine  and  the  tuber  ischii 
is  greater  by  IJ  centimetre  than  on  the  other  side 
but  between  the  symphysis  pubis  and  the  tuber  ischu 
the  distance  is  less.    Dr.  Champneys,  m  a  very  m- 
structive  analysis  of  a  series  of  skoliotic  pelves,  draws 
attention  to  the  necessity  of  studying  the  skeleton  as 
a  whole,  as  in  some  cases  the  lumbar  skoliosis  may 
be  on  one  side  and  yet  the  weight  fall  on  the  other, 
due  probably  to  skoliosis  in  the  upper  portion  of  the 
spine  ;  also  that  both  sides  of  the  pelvis  may  show 
stns  of  pressure,  due  probably  to  alternate  skohosis 
of  different  dates  in  the  upper  part  of  the  spme, 
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— facts  to  be  remembered  in  studying  pelves  apart 
from  their  vertebral  columns. 

Malacosteon  is  a  disease  of  adult  life  :  here  also 
we  have  a  diminution  of  inorganic  matter  vrhich 
reduces  the  bones  to  a  cartilaginous  degree  of  mobility 
inconsistent  Avith  retention  of  their  normal  shape. 
In  healthy  adult  bone  the  proportion  the  organic 
matter  bears  to  the  inorganic  is  as  33  to  66  ;  in  mala- 
costeon the  proportion  is  reversed,  being  as  76  to  23. 

Malacosteon  is  a  progressive  disease,  usually  of 
considerable  duration.  In  the  early  stage  the  patient 
is  able  to  go  about,  but  soon  the  pressure  of  the  thigh 
bones  on  the  acetabula  causes  the  pelvis  to  yield 
ill  such  a  manner  as  to  diminish  the  transverse 
diameter,  and  to  give  to  the  outline  of  the  brim  a 
beaked  appearance  (fig.  12). 

It  will  be  observed  that  the  contractions  pro- 
duced by  rickets  and  malacosteon  respectively  are 
exactly  opposed  in  di 

rection,  the  rachitic  pel 

vis  being  reduced  antero- 

posteriorly,  and  the  os- 
teomalacic transversely 

These   are    the  chai 

acteristic  deformities 

assumed  by  the  pelvi 

in    each    disease,  al 

though,    under  excep 

tional  circumstances,  a 

more  or  less  approxi- 
mation  in   kind  may 

take  place. 

Amongst  the  rarer  Fig.  is.-Spondylolisth^pelvis. 
lorms  of  pelvic  contrac-  O^ter  KUian.) 

tion  is  the  Sponclylolisthctic  (fig.  13),  in  which  the 
lowest  lumbar  vertebra  moves  forwards  beyond  the 

0 


V 
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^n.vntn  lousliin-  it  backwards  at  its  upper  part,  and 
T  Lam  t^-  causing  its  apex  to  project  orwaixls 
\.  f  hpTelvis  and  so  to  lessen  the  con  ugate  diameter 
onhf outlet  T  e  transverse  diameter  of  the  outlet 
s  1^0  cSmlnished  from  the  displaced  sacrum  sepax- 
atS  t^'e  iliac  bones  above,  and  thus  causmg  appioxi- 
inatfon  of  the  ischial  tuberosities  beneath.  _ 


Fit'.  14.— Kyphotic  Pelvis. 
From  a  Tpecimen  in  my  oAvn  Collection. 

When  this  takes  place  at  the  ^^^^^^^  te 
saci.l  p— 1^  oeases^^ 

upper  part  of  the  bone  ^^^^^       y     J^^-^^  changes 
the  lower  part  P^^ectn^g  fox^aids  w^^^ 
the  normal  sacral  curve  into  one  o   si  n 

being  diminished. 
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Wlieu  k3'pliosis  is  associated  with  rickets,  more 
or  less  skoliosis  is  likewise  usually  present ;  Dr. 
Leopold  shows  that  in  such  pelves  three  abnormal 
influences  are  to  be  observed  —  (1)  the  signs  of 
■rickets ;  (2)  the  asymmetry  following  the  skoliosis, 
and  (3)  the  kyphotic  changes  which  tend  to  dimin- 
ish the  effect  of  the  rickets.    The  sacrum  is  rotated 
backwards  on  its  transverse  axis,  and  is  situated 
on  a  higher  level  than  it  usually  occupies  with 
respect  to  the  ossa  innominata ;  it  is  also  longer  and 
narrower  than  normal,  and  presents,  as  in  simple 
rickets,  the  usual  convexity  of  the  bodies  of  the 
vertebrse  which  compose  it.     The  skoliosis  exerts 
its  special  influence  in  producing  asymmetry  of  the 
pelvis,  but  not  to  the  extent  met  with  in  the  skolio- 
rachitic  pelvis.    In  the  kypho-skoliotic  rachitic  pelvis 
the  inlet  is  more  or  less  rounded,  flattened  eventually 
on  one  side,  corresponding  to  the  kyphotic  type; 
there  is  relative  or  absolute  increase  of  the  true  con- 
jugate, which,  however,  is  always  exceeded  by  the 
greater  transverse  measurement.    The  conjugate  is 
enlarged  as  regards  the  skoliotic  pelvis  and  approaches 
the   pure   kyphotic  type.     The  antero  -  posterior 
measurement  of  the  outlet  is  diminished,  not  relatively 
merely  but  absolutely.    The  sacrum,  as  before  said, 
is  narrower,  and  resembles  the  kyphotic  form.  The 
normal  conjugate  is  partly  diminished,  and  corre- 
sponding to  the  rachitic  type  partly  increased. 

Another  form  of  pelvis  is  sometimes  met  with 
called  the  funnel-shaped  pelvis,  in  which,  like  the 
last  mentioned,  the  contraction  exists  at  the  outlet, 
the  brim  being  normal  or  nearly  so. 

^  In  the  obliquely  contracted  pelvis  of  Na3gel6  (fig. 
lo),  a,nchylosis  of  one  sacro-iliac  synchondrosis  with 
defective  development  of  the  corresponding  half  of 
the  sacrum  exists,  the  outline  of  the  brim  being  car-  ' 
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Id  over  to  the  opposite  side  so  that  one  oblique 

dfameter  is  increased  and  the  other  dxmmished. 


15  -Obliquebt  Distorted  Pelvis. 
..in  a  Jl:^^  —  0.  St.  Haiys  Hospi.l.  M— 

a-sely  contracted  pelvis  of  Robert  is 
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°        r,om  a  specimen  in  B.yo^vnCoUecUon. 


the  rarest 


of  all  pelvic  deformities.    In  this  pelvis 
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Loth  sacro-iliac  synchondroses  are  anchylosed,  the 
jDosterior  portions  of  the  iliac  bones  projecting  con- 
siderably behind  the  sacrum ;  the  brim  presents  an 
oblong  outline,  the  autero-posterior  diameter  being- 
much  greater  than  the  transverse,  which  relative  pro- 
portion is  maintained  at  the  outlet ;  the  ischia 
approach  each  other  so  closely  that  the  sides  of  the 
pubic  arch  are  nearly  parallel.  In  a  fine  specimen 
of  this  form  of  pelvis  in  my  possession,  the  ilia  are 
so  thin  as  to  be  translucent  when  held  up  to  the 
light.  The  dimensions  of  this  pelvis  are  given  below, 
and  an  account  of  the  case  from  which  it  was  taken 
will  be  found  in  the  ninth  volume  of  the  Transactions 
of  the  Obstetrical  Society  of  London  : — 

Antero-Posterior.  Transverse. 

Brim         .        4  inches.  3  J  inches. 

Cavity       .        5i    „  2|  „ 

Outlet       .        4|   „  If  „ 

An  osseous  growth  may  render  an  otherwise  nor- 


Fig.  17.— Exostosis  of  the  Sacrum. 


mal  pelvis  unfit  for  the  passage  of  a  child.  This 
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abnormality  is  very  rare.  The  figure  (15)  is  taken 
cast' in  the  Museum  of  St.  Mary's  Hospital 
Manchester.  Caesarian  section  was  performed  by 
Dr  M'Kibbin.  In  a  pelvis  in  my  possession  another 
phase  of  exostosis  is  beautifully  shown,  the  lumbar 
Ervertebral  substances  being  cased  ^-  l>Y  jM 
processes  of  bone  extending  from  one  -de  of  ea  h 
vertebra  across  the  body  to  the  opposite  side  .  on 


Fig.  18.-SACEAL  Exostosis  filling  the  Peltis. 

1   =;rlP  of  the  ilio-pectineal  line  is  a  sharp  pro- 
of  ione,  and  these  adv— 
-  cloubt  caused  ^l^e  rupture  of  ^ 
uteri  from  which  the  woman  died  ,  this  is  com  j 
called  the  thorny  pelvis.  ^mitracted  pelves 
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taken  either  externally  or  internall3^  Bandelocque's 
pelvimeter  is  generally  used  for  external  measurement. 
It  consists  of  a  large  pair  of  callipers  with  semi- 
circular metallic  blades,  each  tipped  with  a  circular 
button,  and  with  a  range  adequate  to  measure  the 
widest  diameter  of  the  pelvis.  The  callipers  are 
furnished  Avith  a  graduated  arc  which  indicates  the 
space  between  the  extremities  of  the  blades. 

Van  Huevel  of  Brussels  has  lately  much  improved 
this  pelvimeter.    This  instrument  is  used  thus  : — 

1.  The  external  conjugate  is  taken  by  placing  the 
ends  of  the  blades  respectively  in  the  depression 
just  below  the  spinous  process  of  the  last  lumbar 
vertebra  and  the  pubic  symphysis.  From  this 
measurement  about  3  inches  are  deducted  as 
representing  the  thickness  of  the  intervening  bones 
and  soft  parts.  This  measurement  in  a  well-formed 
pelvis  is  7i  inches ;  therefore  deducting  3  inches, 
4|-  remain  to  represent  the  conjugate  measure- 
ment. 

2.  The  distance  from  the  anterior  superior  sj^inous 
l^rocess  of  the  ilium  on  one  side  to  the  same  point  on 
the  opposite  bone  measures  in  a  normal  pelvis  from 
9  J  to  10  inches. 

3.  The  distance  is  now  taken  from  the  middle  of 
the  crest  of  the  ilium  on  one  side  to  the  correspond- 
ing point  on  the  opposite  side.  This  gives  from  10| 
to  11  inches. 

4.  It  is  often  useful  to  take  a  fourth  measurement, 
viz.  from  the  anterior  inferior  spinous  process  of 
one  side,  to  the  corresponding  point  on  the  opposite 
bone,  and  this  distance  generally  measures  from  8  to 
8 1  inches.  If  the  measurements  No.  1  and  No.  2  are 
less  than  above  stated,  the  brim  of  the  pelvis  is  less 
than  the  normal  standard.  If  the  distance  between 
the  iliac  crests  bo  less  than  the  measurement  "iven 
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the  pelvis  is  flattened  and  the  antero- posterior  or 

conjugate    diameter  is 
reduced. 

There  are  many 
sources  of  error  in 
external  pelvimetry, 
hence  we  seek  to  correct 
it  by  — 

Internal  pelvimdnj. — 
If  the  forefinger  of  the 
right  hand  is  passed  up  the 
vagina  until  the  knuckles 
come  in  contact  with  the 
buttocks,  and  the  point 
of  the  finger  is  directed 
towards  the  promontory 
of  the  sacrum,  it  will  be 
be  found  that,  in  a  well- 
formed  pelvis,  the  sacral 
promontory   cannot  be 
reached:  if,  therefore,  the  finger  does  touch  it,  the 
pelvis  so  far  as  its  antero-posterior  diameter  goes  is 
under  the  normal  standard.    Dr.  Greenhalgh  s  mstru- 
Lnt  is  admirably  adapted  (fig  19)  to  assist  the 
finder  in  determining  the  exact  distance  between  the 
sacral  promontory  and  the  symphysis  pubis  m  con- 
tacted pelves.    It  consists  of  a  flat  metallic  nng 
1^:^^  the  palm  of  the  hand,_tl.  mstrunient 
having  on  its  palmar  aspect  a  projec  ion  through 
Xch  a  rod  slides,  one  end  of  which  is  curved, 
To  as  to  glide  along  the  forefinger.    After  adapt- 
ng    h    instrument  to  the  hand,  the  foi^finger  - 
paied  up  the  vagina  until  it  ^  ^^^^^^ 

promontory,  when  the  rod  is  drawn  out  until  the 
cii  "d  par  which  moves  along  the  finger  touches 
the  symphysis  pubis.    The  hand  is  now  withdrawn, 


Pig,  i9._Dr.  Greenhalgh's 
Pelvimeter. 
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and  the  distance  between  the  end  of  the  rod  and 
the  tip  of  the  finger  equals  the 
antero -posterior  diameter  of  the 
pelvis. 

Another  excellent  form  of  pelvi- 
meter, devised  by  Dr.  Lumley 
Earle  (fig.  20),  dispenses  with 
the  aid  of  the  finger.  Two  curved 
blades  are  centred  in  such  a 
manner  that,  with  the  aid  of  a 
spring,  the  ends  which  are  intro- 
duced into  the  pelvis  are  kept  in 
contact  with  each  other  until,  by 
closing  the  handles,  they  separate 
to  any  recpiired  distance,  and 
register  the  amount  of  separation 
by  means  of  a  sliding  index 
made  to  move  alSng  the  graduated 
quadrant  on  which  one  of  the 
handles  slides.  In  introducincr 
the  instrument,  the  ends  of  it 
are  guided  respectively  on  to  the 
promontory  of  the  sacrum  and  to 
the  symphysis  pubis,  and  the  dis- 
tance is  read  off  on  the  scale. 


Pig.  20.— Dr.  Lumlev 
Earle's  Pelvimeter. 
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CHAPTER  IT. 


MAMMARY  GLANDS. 

THE  mammary  glands,  situated  on  tlie  front  of  the 
chest  on  each  side  of  the  sternum  covering  a  space 
corresponding  to  the  position  of  the  third  and  fifth 
ribs,  are  covered  with  adipose  and  cellular  tissue, 
each  breast  being  hemispherical  in  form,  with  a  pro- 
iecting  nipple  at  the  centre  of  its  rotundity.  The 
iippi:  rests  on  a  layer  of  muscn  ar  tissue,  which 
enters  into  its  structure,  and  enables  it,  when  irritated, 
become  erect,  so  as  to  facilitate  tl-  -t  o  suc^^^^^^^ 
The  skin  covering  the  breasts  is  like  that  on  the 
rest  of  the  body,  except  tU  «r.aZa  a  circular  patch 
Tound  each  nipi^e,  the  colour  of  whi^ 
in-  to  the  complexion,  being  darker  m  lunettes 
lhan  in  blondes!    After  the  first  impregnation  the 
i  assumes  a  deeper  tint  from  deposit  of  pigment 
ary  matter:  the  change  in  colour  «^<^^  ,  ^^^^^^ 
Z  second  month,  and  increases  dunng  gestation . 
t^:  Z.^iou  is  o;er,  the  areola  _  becomes  hghter  u 
colour  but  never  resumes  the  virgm  tint.    On  the 
urfac;  ofthe  areolae  lie  scattered  a  number  of  small 
nrominences  representing  the  openings  of  correspond- 
;~e"us  glands,  the  secretion  "ich^^^^^^ 
to  lubricate  the  part  durmg  lactation.  Each  mamn  aiy 
lland  is  plano-convex  in  shape,  and  consists  of  fifteen 
or  tw  nty  lobes,  each  lobe  being  subdivided  mto  a 
numbeT  of  lobilles.    The  lobules  are  made  up  of 


MAMMARY  GLANDS, 


27 


fio-gresations  of  acim,  and  their  epithelial  lining  is 
the  source  of  the  lacteal 
secretion.  These  acini,  by 
their  union,  form  the 
commencement  of  the 
lactiferous  duds.  Each  lobe 
has  its  special  duct,  and 
all  the  ducts  dilate  before 
they  arrive  at  the  nipple, 
forming  what  are  called 
the  lacteal  simises,  after 
which  the  ducts  diminish 
in  size,  and  terminate  in 
minute  openings  on  the 
surface  of  the  nipple. 
The  lactiferous  ducts  are 
provided  with  a  muscular 
coat,  which,  by  contract- 
ing, forces  out  the  milk, 
sometimes  so  energetically 
as  to  spirt  it  out  in  a  jet. 
Each  gland  is  covered 
with  a  layer  of  fibrous 
tissue,  which  dips  down  between  the  lobes, 
blood  supply  comes  from  the  external  and  internal 
mammary  and  intercostal  arteries,  and  the  nervous 
from  the  intercostal  branches  of  the  brachial  plexus. 


Fig.  21. — Mammary  Gland. 
(Tyler  Smith.) 

1.  — Lactiferous  ducts. 

2.  — LobiUi  of  the  mammary  gland. 

The 
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CHAPTER  in. 

ORGANS  OF  GENERATION. 


The  female  organs  of  generation  are  divided  into 
external  and  internal.    The  external  are  composed  of 
the  Hons  Veneris,  the  labia  majora  and  minora  the 
clitoris,  the  vestibule,  the  perineum  the  orifice  of  the 
vagina  and  the  vulvo-vaginal  glands.    The  internal 
organs  comprise  the  uterus  and  its  hgaments,  the 
Fallopian  tibes  and  the  ovaries.    The  Hons  Venerrs 
is  the  triangular,  cushiony  portion  of  the  integument 
situated  above  the  symphysis  pubis,  covered,  m  the 
adult,  Avith  short  curly  hair.    It  varies  m  size  accoid- 
in<^  to  the  development  of  the  woman  and  is  com- 
po'sed  of  adipose  and  cellular  tissues     At  the  inferior 
extremity  of  the  Mons  Veneris  is  a  fold  of  integument 
ZoZehj  bifurcation  of  the  skin  .dnch  forms  the 
M  a  majora.    The  labia  majora  extend  backwards, 
and  form  the  outer  boundary  of  the  geiiito-urinary 
opening.    They  approximate  each  other  befoi;e  mter- 
cou  e    but  aftei^ards  become  longer   and  more 
;ra'ted.    The  junction  of  the  labia.abo..  is  cal  ed 
the   superior   commissure,  their   union  below  the 
Lior    commissure.    A   fold   of    mucous  mem- 
bmnrstretches  across  the  inferior  commissure,  called 
TfZkeUe,  and  between  it  and  the  penneum 

is  a  depression  called  the  fossa  r/^'"^;'!'.  J  kw 
rhette  is  nearly  always  ruptured  m  the  fiist  iaboui. 
m  labl  are  composed  of  cellular  and  adipose  tissues 


ORGANS  OF  GENERATION. 


29 


and  fi  peculiar  structure  analogous  to  the  darios  of  the 
scrotum,  and  within  each  labium  is  a  muscle  called  the 
constrictor  vaginas.  The  round  ligament  of  each  side 
terminates  in  the  corresponding  labium.  The  external 
surface  is  covered  with  skin,  and  in  the  adult  with  hair  j 
the  internal  surface  with  mucous  membrane,  Avhicli  is 
continuous  with  that  of  the  vaginaj.  The  labia  are 
studded  Avith  sebaceous  and  mucous  follicles,  the  secre- 
tion from  which  occasionally  becomes  so  acrid  as  to  cause 
a  considerable  amount  of  excoriation.  These  structures 
are  further  liable  to  abscesses,  serous,  cystic,  and  blood 
collections,  varices,  hernial  and  malignant  tumours. 
Within  the  superior  commissure,  and  about  half  an  inch 
below  it,  is  a  sensitive  erectile  body  analogous  to  the 
rorjms  cavernosum  of  the  penis,  called  the  clitoris,  Avhich 
is  attached  by  two  roots  to  the  ischio-pubic  rami,  the 
urethra  passing  between  them.  A  fold  of  skin,  which 
disappears  in  each  lesser  labium,  covers  the  clitoiis 
and  serves  as  a  prepuce.  Its  extremity  is  tuber- 
culated,  and  is  called  the  glaus.  Attached  to  each  crus 
or  root  is  a  muscle  called  the  erector  clitoridis,  and  a 
suspensory  ligament  which  connects  it  with  the  pubis. 
The  clitoris  receives  its  supply  of  blood  from  the  in- 
ternal pudic  artery,  and  its  nerves  from  the  internal 
pudic  nerves.  It  has  a  dorsal  vein,  which  is  the  ana- 
logue of  the  vena  dorsalis  of  the  penis.  The  clitoris  is 
perhaps  the  organ  principally  concerned  in  the  sexual 
feeling,  and,  when  morbidly  excited,  is  sometimes  the 
cause  of  retention  of  urine  in  hysterical  females.  The 
clitoris  is  subject  to  syphilitic,  fibroid,  and  malignant  en- 
largements. Lalia  minora  or  nymphse  are  two  folds  of 
mucous  membrane  which  descend  from  the  prepuce  of 
the  clitoris,  taking  a  slightly  outward  course  for  about 
an  inch  and  a  half,  terminating  in  a  thin  prominence, 
and  are  lost  each  in  the  corresponding  labium  near  its 
posterior  extremity.    On  their  inner  surface  numer- 


30        GUIDE  TO  THE  PRACTICE  OE  MDWIFERY. 

ous  mucous  follicles  are  distributed,  whose  secre- 
tion serves  to  lubricate  the  ostium  vagma3.  ihe 
nymph^B  serve  to  extend  the  sensory  and  secretory 
si-faces  of  the  ostium  vaginae,  and  to  help  to  enlarge 
and  expand  the  vaginal  orifice  during  labour.  Deejxly 
seated  behind  the  nymphai  and  on  each  side  of  the 
clitoris,  are  two  pyriform  bodies  of  erecti  e  tissue 
consisting  of  reticulated  veins  covered  with  fibrous 

membrane,  which  are  ttie 
analogues  of  the  corpora 
spongiosa  of  the  penis  ;  the 
upper  and   narrow  part 
being  designated  the  pars 
intermedia,  the  lower  and 
larger  portion  the  bulb. 
Below  ,  the   clitoris  and 
bounded  by  it  above,  by 
the  urethra  below,  and  by 
the  nymphse  at  the  sides, 
is   a   triangular  smooth 
space  called  the  vestibule, 
w^hich  serves  as  a  guide 
to  the  urethra  in  the  in- 
troduction of  the  catheter. 
At  its  lower  boundary  a 
little   prominent  fold  of 
buii.  0.  vuivo-^B--  -  membrane  indi- 

Sphincter  vaginae.    The  plexus  oi 

veins,  coBstituting  the  imts  inter-  cates  the  orifice  ot  the  ure 

media,  is  seen  on  each  side  of  the  ^-^^^^^     rp^^g  urethra,  a  Vas- 

nympiiaj-  ^^^^^  membranous  canal 

formed  by  cellular  tissue  and  muscular  fibres,  is 
InTch  Ld  a  half  in  length,  and  is  capable  of 
g^at  distention.   This  canal,  contracted  at  its  0.^- 
is  destitute  of  prostate  gland  or  bulb,  and  i^  l  ned 
with  mucous  membrane  continuous  with  that  0 
bladder,  and  contains  numerous  lacuuc^,  which 


Vi"  22.— 1.  Vena  dorsalis.  2.  Glans 
cUtoi-idis.  3.  Ci-us  clitoridis.  4. 
Meatus  ui-inarius.  5.  Bulbus  vesti- 
huli.    e.  Vulvo-vaginal  gland.  7. 
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sometimes  impede  the  introductiou  of  the  catheter. 
Since  the  operation  of  catheterism  may  be  necessary  to 
draw  off  the  urine  during  pregnancy,  during  labour, 
and  after  parturition,  the  student  should  make  him- 
self acquainted  with  the  necessary  steps  for  its  accom- 
plishment.   The  woman  being  placed  on  her  back  or 
on  her  left  side,  a  No.  8  male  catheter,  well  warmed 
I  and  oiled,  is  taken  in  the  right  hand,  then  the  labia 
!  are  separated  with  the  fore  and  middle  finger  of  the 
left  hand,  and  the  orifice  of  the  urethra  is  sought  by 
the  forefinger  of  the  right  hand  ;  when  the  meatus  is 
i  found  the  instrument  is  gently  introduced,  the  finger 
'  being  still  retained  immediately  below  the  orifice  until 
the  bladder  is  fairly  reached.    The  catheter  at  first  is 
pushed  almost  horizontally  under  the  arch  of  the 
pubes  to  the  neck  of  the  bladder,  when  at  this 
point  a  slight  depression  of  its  free  end  causes  it  to 
1  glide  easily  into  the  bladder  ;  the  end  of  the  catheter 
is  now  depressed  towards  the  vessel  placed  in  readiness 
to  receive  the  urine.    The  principal  difficulties  at- 
tending this  operation  are  mechanical  obstructions 
which  change  the  course  of  the  urethra.    The  de- 
velopment of  the   gravid  uterus,  by  pulling  the 
bladder  with  it  into  the  abdomen,  or  distortion  of 
j  the  pelvic  brim,  by  causing  the  bladder  to  be  pushed 
I  over  the  symphysis  pubis,  will  in  each  case  produce 
elongation  and  curvature  of  the  ui'ethra;  in  procidentia 
uteri  the  position  of  the  bladder  is  reversed,  being 
drawn  below  the  pubes,  so  that  a  downward  and 
I  backward  direction  must  be  given  to  the  catheter. 
Moreover,  after  delivery  the  urethra  is  often  inflamed 
and  swelled,  so  that  it  is  difficult  to  find  the  orifice. 
In  catheterisation  in  tedious  labours  where  the  head 
of  the  child  is  closely  packed  in  the  pelvic  cavity,  the 
I  urethra  may  be  so  compressed  as  to  require  that  the 
head  of  the  child  should  be  pushed  upwards  and 
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backwards  out  of  harm's  way  by  the  index  finger  of 
the  left  hand  while  the  instrument  is  slipped  nito 
the  bladder.    Occasionally,  during  the  passage  of  an 
impacted  head  through  the  pelvis,  the  bladder  may 
become  so  compressed  at  a  point  behuid  the  pubes  as 
to  divide  its  cavity  into  two  chambers,  Avhen  care 
should  be  taken  to  empty  both  before  withdrawmg 
the  instrument,  as  rupture  or  sloughnig  of  the  viscus 
may  otherwise  ensue.    Many  cases  of  vesico-vagmal 
fistula  are  doubtless  produced  by  this  circumstance 
A  few  lines  below  the  urethral  orifice  is  the  vulva 
aperture,  through  which  pass  the  menstrual  blood  and 
mucous  discharges fromtheuterusandvagma;  theopen- 
ing  varies  in  size  according  to  the  presence  or  absence  of 
a  fold  of  vaginal  mucous  membrane  called  the  hymen. 

The  Hymen  itself  varies  in  shape,  the  most  common 
variety  being  the  semilunar,  then  comes  the  circular 
and  the  cribriform.  The  presence  of  this  membi^ane 
is  not  a  proof  of  virginity,  nor  its  absence  a  proot  ot 
the  converse.  It  may.  be  absent  even  in  a  new-born 
child,  and  it  may  be  lacerated  by  very  slight  violence, 
as  a  fall  on  the  perineum,  etc. 

Intercourse,  as  a  rule,  ruptures  the  hymen,  but  it 
may  be  so  flaccid  that  perfect  coitus  may  take  place 
without  lacerating  it.    On  the  other  hand  it  may  be 
so  tense  that  it  may  be  necessary  to  mcise  it.  a 
firm  unruptured  hymen  is  no  barrier  to  pregnancy, 
for  impregnation  may  take  place  through  a  smgle 
minute  opening,  and  the  resisting  structure  remam  until 
the  advancing  head  during  labour  sweeps  it  away.  An 
imperforate  condition  of  the  hymen  is  of  little  impoit 
until  puberty,  when  the  continued  accumulation  o 
menstnial  fluid  behind  the  membrane  causes  pelvic 
and  abdominal  distention.    In  this  case  the  pioi  ei 
treatment  is  to  divide  the  membrane  and  evacuate 
the  pent-up  fluid. 
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To  four  or  five  little  bodies  which  surround  the 
vulvo-vaginal  orifice  we  give  the  name  of  Caruncula 
myrtiformes.  These  are  the  remains  of  the  torn  hymen, 
and  correspond  to  the  number  of  shreds  into  which 
.it  happens  to  have  been  broken.  Extending  from 
the  posterior  commissure  to  the  anus  is  the  i)ermeum, 
a  musculo-membranous  structure  about  an  inch  long 
and  two  inches  thick,  covered  externally  with  integu- 
ment, and  internally  with  mucous  membrane,  con- 
tinuous Avith  that  of  the  vagina.    The  muscles  of  the 


Fig,  23.-1.  Sphinctei-  ani.  2.  Tendinous  point  of  perineum.  3.  Spliincter 
vagina;.  4.  Transversus  perinaji.  5.  Erector  clitoridis.  6.  Aponeu- 
rosis.   7.  Levator  ani.    S.  Gluteus  niaximus. 

!  perineum  are  for  the  most  part  attached  by  one  of 
their  extremities  to  tendinous  structures  and  fasciaj, 
I  one  extremity  only  of  each  muscle  having  a  bony 
I  attachment. 

During  labour  the  perineum,  stretched  by  the  pro- 
igressive  advancement  of  the  child's  head,  becomes 
■  as  attenuated  as  parchment ;  but  a  few  hours  after 
labour  this  structure  reassumes  its  normal  condition. 

D 
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At  the  posterior  part  of  the  labia  majora,  at  their 
iunction  with  the  vagina  on  each  side,  are  two  little 
bodies,  described  first  by  Duverney  m  the  cow  -Bar- 
tholin in  woman,  and  further  carefully  examined  by 
Huc^uier  They  are  about  the  size  of  small  almonds, 
and'partake  of  the  nature  of  salivary  glands,  havmg 


Pig.  24.-SEOTION  OF  Female  Pelvic  Oeqass. 


lobes,  lobules,  acini,  and  an  excretory  duct  half  an 
inch  long,  capable  of  admitting  a  small  probe,  and 
Zenin^  on  the  internal  surface  of  the  nymphjB.  The 
bm^  d'secretion  poured  out  by  these  glands  has  a 
p'lr  odl,  and  flows  more  freely  during  mter- 
f  ourse  or  sexual  excitement.  ,  f 

°°  The  vagina  is  a  tube  forming  'l'^/"-™'' f 
mvmicatioa  between  the  uterus  and  external  parts. 
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It  gives  exit  to  the  menses,  fcetus,  and  lochia,  and  is 
the  female  organ  of  copulation.  It  curves  upwards 
from  the  vulva  nearly  in  the  axis  of  the  pelvic  outlet 
until  it  meets  the  uterus,  with  which  it  forms  a  con- 
siderable angle.  The  vaginal  tube  is  attached  in  such 
a  manner  to  the  cervix  that  a  portion  of  the  latter 
projects  into  the  vagina,  thus  forming  around  the  uterine 
neck  a  circular  cul-de-sac,  Avhich  is  deepest  at  its  pos- 
terior part.  In  the  adult  virgin  the  vagina  is  about 
five  or  six  inches  in  length,  its  posterior  wall  being  the 
longest ;  but  in  women  who  have  borne  children  the 
canal  is  shorter.  It  is  narrowest  at  its  mouth,  and 
under  ordinary  circumstances  its  walls  are  in  contact, 
but  they  readily  separate  on  the  introduction  of  any 
substance,  collapsing  again  as  it  is  withdrawn.  In 
front  the  vagina  is  intimately  connected  with  the 
bladder  and  urethra,  and  behind  with  the  perineum 
and  rectum.  About  an  inch  and  a  half  from  its 
upper  extremity  a  fold  of  the  peritoneum  dips  down 
between  it  and  the  rectum  formins:  the  recto-vaainal 
pouch,  and  it  is  here  that  collections  of  fluid  in  the 
abdominal  cavity  may  be  frequently  diagnosed.  Ex- 
ternally the  vagina  is  composed  of  cellular  tissue,  with 
which  it  is  attached  to  the  adjacent  organs.  Internal 
to  this  is  a  layer  of  connective  tissue,  with  a  quantity 
of  smooth  muscular  fibres  interspersed,  which  develop 
during  pregnancy  like  those  of  the  uterus.  This  coat 
is  continuous  with  that  of  the  uterine  cervix,  and  is 
lined  with  mucous  membrane,  which  is  folded  into  a 
number  of  ruga3,  so  as  to  allow  the  necessary  dilata- 
tion to  take  place  during  labour  :  these  rugjB  are  most 
marked  on  the  anterior  wall,  and  are  more  prominent 
in  virgins  than  in  women  who  have  borne  children. 
Durmg  pregnancy  the  mucous  membrane  changes 
from  red  to  dark  purple,  owing  to  congestion  of  its 
capillaries.    The  vaginal  mucous  membrane  is  covered 
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with  squamous  epithelium,  and  is  furnished  with 
follicles  which  secrete  sub -acid  mucus,  and  with 
papilla;,  supposed  to  be  sensory.  The  vagina  is  sup- 
plied with  blood  from  the  internal  iliac  artery,  and  its 
nerves  are  derived  from  the  hypogastric  plexus  and 
the  fourth  and  fifth  sacral  nerves. 

In  its  unimpregnated  condition  the  uterus  is  a 
small  pear-shaped  organ  slightly  flattened  in  front. 
The  following  measurements  of  the  nulliparous  uterus 
are  taken  from  a  table  given  by  Dr.  Edis  in  the 
Obstetrical  Transactions,  vol.  xviii.— Length  externally, 
2|-  inches ;  length  of  cavity,  2^  inches ;  breadth  ot 
fundus  U  inch;  breadth  of  cervix,  about  1  inch; 
^vidth  of  OS,  f  of  an  inch  ;  weight  nearly  two  ounces. 
The  uterus  occupies  the  centre  of  the  pelvis  between 
the  rectum  and  bladder,  its  lower  portion  or  cervix 
is  attached  to  the  vagina,  its  body  and  upper  portion 
or  fundus  lies  free  in  the  pelvic  cavity ;  it  is  loosely 

retained  in  position  by 
the  round  and  broad 
ligaments  and  by  its  at- 
tachment to  the  vagina. 
The   broad  ligaments 
are  formed  by  folds  of 
peritoneum,  enclosing 
between     its  layers 
vessels,  nerves,  and  the 
musculo  -  fibrous  round 
ligaments  which  extend 
from  the  upper  angle  of 
the  uterus  to  the  labia 
majora.    These  attach- 
ments   allow  a  shght 
lateral  movement,  and 
one  much  more  considerable  antero-posteriorly  The 
axis  of  the  uterus  is  not  easily  determined,  as  its  in- 


Fi-T.  25.— Sectional  Diaqbam  to  show 
THE  Normal  Position  of  the  Uterus 
IN  the  Pelvis.   (After  Farre.) 
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clination  depends  in  great  measure  upon  the  relative 
fulness  of  the  bladder  and  rectum.  It  is  usually- 
said  to  correspond  with  the  axis  of  the  brim ;  this, 
however,  is  shown  by  Dr.  A.  Farre  to  be  incorrect. 
■It  corresponds  more  nearly  with  that  of  the  mid- 
pelvic  plane. 

The  OS  ntsri  externum  is  the  opening  in  the  cervix  seen 
from  the  vagina.  In  the  nulliparous  uterus  the  os  is 
linear  in  form  and  trans- 
verse in  direction ;  the 
2DOsterior  lip  is  hidden 
by  the  anterior,  owinc 
to  greater  length  of  the 
anterior  wall  of  the 
uterus  and  to  the  angle 
of  junction  of  the  uterus 
and  vagina.  The  older 
anatomists,  with  their 
usual  sprightly  imagina- 
tion, saw  here  a  resem- 
blance to  the  mouth  of 
a  fish,  and  accordingly 
called  it  os  tincce.  In 
the  multiparous  uterus 
the  shape  of  the  os  is 
changed  into  an  irregu 
larly-puckered  opening  of  somewhat  circular  outline. 
Transverse  section  made  through  the  centre  of  the 
virgin  uterus  shows  that  its  cavity  is  small  in  propor- 
tion to  its  external  dimensions.  Commencing  at  the 
external  os  there  is  a  contraction  of  the  canal,  which 
then  gradually  widens  for  a  short  distance,  and  after- 
wards contracts  until  the  internal  os  is  reached,  where 
a  still  narrower  constriction  is  found,  which  gives  rise 
to  the  difficulty  often  experienced  in  introducing  the 
uterine  sound.    The  os  internum  leads  to  the  cavity 
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of  the  uterus,  a  triangular  cavity,  with  its  apex  down- 
wards.   The  two  upper  angles  appear  as  rudimentary 
relics  of  the  cornua  found  in  some  of  the  lower 
mammalia.    At  these  angles— the  thinnest  part  of 
the  uterine  walls— the  Fallopian  tubes  enter.  A 
section  of  the  muciparous  uterus  displays  a  cavity 
of  different  outlines,  being  more  pyriform  than  tri- 
an^^ular,  and  more  capacious  than  the  nulliparous 
uterus ;  the  entire  organ  is  also  larger  arid  weighs 
more,  averaging  about  one  ounce  and  a  halt,  ine 
interior  of  the  cervical  canal  is  usually  described  as 
corrugated  into  four  folds,  which,  with  the  reduplica- 
tion of  the  mucous  membrane,  form  what  is  called 
the  arbor  vitte  ;  this  appearance  is,  however,  very 
variable.    The  folds  of  mucous  membrane  present  a 
laro-e  surface  for  glandular  secretion,  and  make  pro- 
vision^ for  the  dilatation  necessary  during  labour. 
The  closure,  and  subsequent  dilatation  from  pent-up 
secretion,  of  some  of  the  cervical  glands,  gives  rise  to 
small  prominences  which  are  known  as  ovula  JSIabotlu. 
The  structure  of  the  uterus  is  chiefly  muscular,  with  a 
peritoneal  covering  and  a  mucous  lining.    The  mus- 
cular walls  are  divisible  into  three  layers-the  external 
thin,  and  intimately  connected  with  the  peritoneal 
envelope,  consists  of  longitudinal  and  transverse  fibres ; 
the  middle  thicker  layer,  in  which  the  large  utenne 
vessels  are  imbedded,  consists  of  flat  fascicu  i  inter- 
woven in  all  directions  ;  the  inner  layer  is  thin  like 
the  outer  one.     The  ultimate  composition  of  the 
muscular  coat  includes  fusiform  fibres  having  ova 
nuclei,  interspersed  with  free  nuclei  some  round  and 
some  oval,  which  appear  to  be  an  embryomc  condition 
of  the  fusiform  fibres.   There  is  likewise  a  quanti  7  of 
white  fibrous,  and  a  lesser  quantity  of  elastic  tis 
In  the  cervix  the  muscular  coat  is  to  a  great  extent 
replaced  by  white  fibrous  tissue,  the  remaining  mus- 
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cular  element  being  formed  of  fusiform  fibres,  as  in  the 
body,  though  Avith  a  few  free  nuclei  interspersed.  The 
mucous  membrane  is  directly  attached  to  the  internal 
muscular  coat,  without  the  intervention  of  the  usual 
-submucous  tissue,  is  about  one-eighth  of  an  inch  thick, 
and,  owing  to  the  abundant  supply  of  capillaries, 
is  of  a  brighter  red  than  the  muscular  walls.  With 
the  aid  of  a  lens  a  number  of  minute  apertures,  the 
openings  of  the  utricular  glands,  are  visible,  which 
are  described  by  Reichert  as  involutions  of  the  mucous 
membrane.  They  terminate  in  closed  extremities  at 
the  junction  of  the  mucous  and  muscular  coats,  and 
are  liberally  supplied  Avith  capillary  vessels  of  large 
size,  which  ramify  between  the  glandular  canals 
and  then  spread  out  in  a  fine  meshwork  on  the  sur- 
face of  the  mucous  membrane,  having  the  glandular 
openings  in  the  centre  of  the  meshes.  This  capillary 
network  is  very  superficial,  being  covered  only  with 
loosely  adherent  epithelium,  which  is  shed  more  or 
less  at  each  monthly  period.  According  to  Henle  the 
epithelium,  from  the  middle  of  the  cervix  upwards,  is 
ciliated  cylindrical,  and  below  pavement;  the  secretion 
of  the  middle  portion  is  alkaline,  that  of  the  lower 
part  acid.  The  vaginal  portion  of  the  os  and  pp.rt 
of  the  cervical  canal  are  furnished  with  papillae, 
endowed,  it  is  supposed,  with  special  sensory  functions. 
The  uterus  is  supplied  from  the  internal  iliac  and 
spermatic  arteries  ;  the  veins  correspond  both  in 
name  and  direction. 

The  lymphatics  of  the  body  of  the  uterus  join  the 
glands  in  front  of  the  aorta,  those  of  the  cervix  com- 
municate with  the  pelvic  and  sacral  glands.  The 
nerves  are  supplied  in  part  from  the  spinal,  but  more 
freely  from  the  sympathetic  system.  According  to 
Dr.  Snow  Beck  the  anterior  portion  of  the  hypogastric 
plexus  supplies  the  lower  half  of  the  uterus,  a  branch 
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from  the  inferior  aortic  plexus  the  body,  and  a  branch 
from  the  renal  plexus  the  cervix. 
;  ,  Abnormalities. — The  uterus  may  be  absent,  or  its 
growth  may  be  arrested,  so  that  in  adult  life  it 
maintains  its  infantile  condition,  or  it  may  be  abnor- 
mally developed  into  one  of  the  varieties  of  bifid 
uterus.  The  uterus  is  derived  from  two  bodies  ex- 
isting in  early  foetal  life,  called  the  ducts  of  Miiller, 
which,  by  uniting  at  their  lower  extremities,  form  the 
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27.— Bifid  condition  of  Uterus  and  Vagina. 


body  of  the  uterus,  whilst  the  upper  extremities 
shorten  and  become  absorbed  into  the  body.  On 
section  of  the  adult  virgin  organ  an  indication  of  the 
previous  existence  of  these  ducts  is  manifest  at  the 
points  of  entrance  of  the  Fallopian  tubes.  Owing  to 
some  defect  in  nutrition  this  dual  formation  sometimes 
persists,  and  is  met  with  in  the  adult.  If  the  ducts 
continue  to  develop  independently  and  separately,  a 
douhU  uterus  is  the  result;  and  in  some  cases  this  dual 
formation  extends  to  the  vagina,  so  that  a  septum 
down  the  middle  divides  it  into  two  canals. 
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If  the  ducts  unite  at  their  lower  extremities  and 
develop  separately  above,  the  uterus  is  said  to  be  hicor- 
nate'^  (fig.  28).  Sometimes  one  only  of  the  cornua  de- 
velops, producing  the  uterus  unicornis.  In  other  cases 
the  junction  of  the  ducts  more  nearly  approaches  the 
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normal  type  and  gives  rise  to  an  organ  with  one  cavity, 
more  or  less  divided  by  a  medial  septum,  forming  the 
uterus  bilocularis,  which  externally  differs  but  little 
from  the  perfectly-formed  organ.  In  cases  of  entire 
absence  of  the  uterus,  or  of  an  infantile  state  of 
development,  menstruation  is  absent,  excepting,  per- 
haps, in  a  vicarious  form,  although,  ii^  the  ovaries  are 
normally  developed,  the  menstrual  molimen  may  be- 
come periodically  manifest.  In  the  other  forms  of 
malformation,  provided  the  ovaries  are  present,  men- 
struation takes  place  as  usual.  The  effects  produced 
by  these  abnormalities  upon  conception  and  utero- 
gestation  will  be  treated  of  in  the  section  on  super- 
foetation. 

The  Fallopian  tubes  may  be  regarded  as  the  ex- 
cretory ducts  of  the  ovaries.  Each  tube  is  attached 
by  one  extremity  to  the  sides  of  the  fundus  uteri, 

1  I  reported  n,  case  of  this  kiud  in  the  Obstetrical  Transactions 
for  18  /  ]. 
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into  which  it  opens  by  a  minute  aperture,  it^  then 
passes  along  the  upper  border  of  the  middle  wing  of 
the  broad  ligament,  gradually  increasing  in  size,  until 
it  terminates  in  the  cavity  of  the  peritoneum,  in  close 
proximity  to  the  ovaries.   The  free  ends  of  the  tubes 
are  trumpet-shaped,  and  are  jjrovided  with  a  kind  of 
tentacular  apparatus,  known  as  the  fimbriated  ex- 
tremity of  the  Fallopian  tubes,  which,  during  ovula- 
tion, grasps  the  ovaries,  and  thus  provides  a  passage 
for  the  ovule  to  the  uterus.    The  ovaries  are  per- 
manently attached  to  the  Fallopian  tubes  by  means 
of  a  prolongation  of  one  of  the  fimbrife.    Like  the 
uterus,  the  Fallopian  tubes  have  three  coats— serous, 
muscular,  and  mucous  ^  the  presence  of  muscular 
fibres  has  been  denied  by  MM.  Kobin  and  Richard, 
who  assert  that  the  middle  coat  is  composed  solely 
of  fibrous  tissue.   Dr.  A.  Farre,  after  speciaUy  mvesti- 
c^ating  the  subject,  agrees  with  Kolliker  and  others 
that  there  is  decided  evidence  of  the  existence  ot 
smooth  muscular  fibres  in  young  subjects,  but  that 
in  aged  females  the  muscular  element  is  mostly  want- 
ing.  The  mucous  membrane  of  the  tubes,  continuous 
with  that  of  the  uterus,  is  covered  with  cilia,  which 
vibrate  towards  the  uterus,  and  with  the  vermicular 
action  of  the  muscular  coat,  assist  the  ovule  m  its 
transit.    When,  owing  to  defective  propulsive  action, 
the  ovule  fails  to  reach  the  uterus,  its  arrest  gives 
rise,  if  impregnation  takes  place,  to  one  or  other  lorm 
of  extra-uterine  pregnancy.  .  ,  i  i 

The  Fallopian  tubes  receive  their  supply  of  blood 
from  the  uterine  artery,  and  return  it  into  the  plexus 
of  uterine  veins;  their  nervous  supply  is  derived  from 
the  hypogastric'  and  aortic  plexuses.  _ 

The  ovaries,  the  analogues  of  the  testes  m  the 
male,  are  small  oval  bodies  of  whitish  colour,  lymg 
behind  the  Fallopian  tubes  in  a  fold  of  the  posterior 
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laj'er  of  the  broad  ligament.  At  cue  portion,  the 
hilum,  the  fibrous  tissue  contained  between  the  layers 


-Section  of  the  Uterus,  Ovaries,  and  Appendages. 

of  the  broad  ligament  is  continuous  with  the  stroma 
of  the  ovary ;  it  is  at  this  part  that  the  vessels  enter. 
The  outer  portion  of  the  ovary  (in  relation  to  the 
uterus)  is  rounded,  and  to  it  is  attached  one  of  the 
fimbriae  of  the  Fallopian 
tube  ;  the  inner  portion 
is  somewhat  pointed, 
and  is  attached  to  the 
uterus  by  the  ligamen- 
tum  ovarii.  The  aver- 
age ovary  is  IJ  inch  M 
long,  |-inch  wide,  J- 
incli  thick,  and  weighs 
about  80  grains.  After 
puberty  the  surface  of 
the  ovary,  which  has 
hitherto  been  smooth 


and  polished,  indicates  ^'S-  so.— Graafian  Follicle  and  Ovule 

by  small  translucent  ele-  Proligerous  Disc. 

vations  the  presence  of  more  or  less  matured  Graafian 
follicles ;  corpora  lutea,  in  various  stages  of  atrophy, 
afford  evidence  of  recently  ruptured  follicles ;  whilst 
minute  pits  or  scars  scattered  over  the  surface  of  the 
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ovary  mark  the  spots  where  ova  of  older  date  have 
been  discharged,  the  resultant  corpora  lutea  having  in 
these  instancesbeen  entirely  absorbed.  D  uring  the  mens- 
trual periods  the  ovaries  become  turgid,  and  increase 
considerably  in  size  ;  after  the  menopause  they  shrivel 
up  and  become  wrinkled  and  uneven  on  the  surface. 
On  section,  the  ovary  is  seen  to  consist  of  a  medullary 
portion,  which  is  red  and  vascular,  and  of  a  cortical 
portion,  known  as  the  tunica  albuginea.    The  medulla 
is  composed  of  connective  tissue,  smooth  muscular 
fibres,  and  blood-vessels ;  the  vessels  large  and  con- 
voluted at  the  hilum,  according  to  Eouget,  form 
an  erectile  organ;   the  ovarian  nerve  supply  is 
derived  from  the  spermatic  plexus  of  the  sympathetic. 
The  so-called  tunica  albuginea  is  not,  as  was  formerly 
supposed,  a  distinct  fibrous  membrane,  but  consists 
merely  of  several  layers  of  connective  tissue,  the 
innermost  being   continuous  with   the  medullary 
portion  of  the  ovary,  the  outermost  assuming  a 
denser  character  than  the  deeper- seated  layers,  but 
not  forming  a  distinct  fibrous  membrane;  in  the 
innermost  layer  of  the  cortex  are  embedded  the 
Graafian  follicles.    Formerly  the  ovaries  were  said  to 
be  covered  by  peritoneum,  but  recent  investigations 
show  that  this  membrane  ceases  at  the  hilum,  where 
the  proper  epithelial  covering  of  the  ovary  begins ; 
the  epithelium  of  the  ovary  is  of  the  cylindrical 
variety,  whereas  that  of  the  peritoneum  is  tesselated. 
Within  the  layers  of  the  broad  ligament,  between  the 
ovaries  and  the  Fallopian  tubes,  lie  a  number  of 
tortuous   tubes  which   constitute   the  Parovarmm. 
These  tubes  converge  at  their  ovarian  insertion  and 
radiate  upwards  towards  the  Fallopian  tubes,  forming 
a  fan-like  arrangement;  they  are  the  remams  of  the 
Wolffian  bodies  of  early  fcetal  life,  and  consist  of  a 
fibrous  coat  lined  with  cylindrical  cells,  and  are  filled 
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i  wifcli  a  small  quantity  of  clear  fluid  ;  they  do  not 
open  into  the  ovary,  and  their  use  is  unknown.  Ac- 
cording to  Kobelt  they  correspond  to  the  epididymis 
of  the  male  testicle. 

The  Graafian  follicles  are  small  closed  vesicles, 
situated  exclusively  in  the  cortical  portion  of  the 
ovaries.  Waldeyer  and  other  histologists  describe 
them  as  originating  in  early  foetal  life  in  tubular 
depressions  of  the  epithelial  covering  of  the  ovary, 
within  which  are  contained  the  primordial  ova,  the 
communication  -with  the  surface  of  the  ovary  being 
subsecjuently  cut  olf  by  constriction  of  the  peripheral 
portion  of  the  tubules.  Foulis,  on  the  other  hand, 
believes  that  the  follicles  are  formed  by  the  inter- 
lacing of  processes  of  vascular  connective  tissue  in 
such  a  manner  as  to  surround  the  ova.  The  ova 
themselves  are  developed  from  the  germ  epithelial 
cells  which  ^jrimarily  form  the  covering  of  the  ovary, 
and  which,  in  their  turn,  are  derived  from  the 
Wolffian  bodies.  In  each  of  the  Graafian  follicles 
we  find  one  large  nucleated  cell  having  a  large  nucleo- 

I  lus — the  primordial  ovule.  The  number  of  follicles 
contained  in  the  ovaries  is  very  great — according  to 
FouHs  not  less  than  30,000  exist  in  each  ovary  at 
birth,  no  fresh  ones  being  formed  after  birth  ;  of  this 
vast  number,  however,  comparatively  few  mature,  the 
rest  undergoing  atrophy  at  various  stages  of  develop- 
ment. According  to  Waldeyer,  Graafian  follicles 
range  iu  size  from  the  to  J  of  an  inch.  The 
follicular  walls  consist  of  an"'  external  vascular 
covering  derived  from  the  ovarian  stroma  ;  internal 
to  this  is  the  true  ovisac,  also  fibrous  and  vascular, 
but  less  firm  in  texture ;  lining  the  ovisac  is  a  layer 
of  minute  granular  cells,  forming  the  memhrana  granu- 
losa. In  the  fully-developed  Graafian  follicle  there  is 
an  aggregation  of  particles  of  the  membrana  granulosa 
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at  one  spot,  called  the  proligeroiLS  mHiulus  or  disc,  m 
which  the  ovule  lies  embedded.  The  mature  follicle 
is  filled  with  a  transparent,  alkaline,  slightly  albu- 
minous fluid,  supposed  to  be  secreted  from  the  cells 
lining  the  follicular  membrane. 

The  mature  human  ovule  is  a  globular  body,  about 
--Lj.  of  an  inch  in  diameter ;  it  consists  of  a  yelk  or 
vitellus,  and  its  envelope,  the  vitelline  membrane,  a 
thin,  structureless,  but  tough  membrane,  which  from 
appearing  like  a  transparent  ring  amidst  the  discus 
proligerus,  is  also  called  the  zona  pellucida.    In  many 
of  the  lower  animals  pores  exist  in  the  vitelline  mem- 
brane, and  in  some  (osseous  fishes  for  example)  there 
has  been  found  a  larger  aperture  to  Avhich  the  name 
micropyle  has  been  given.    These  apertures  are  sup- 
posed to  afford  ingress  to  the  spermatozoa,  which, 
as  we  shall  presently  see,  penetrate  into  the  interior 
of  the  ovule.     In  the  human  ovule  such  openings 
have  not  as  yet  been  demonstrated,  though  their 
presence  may  be  fairly  assumed. 

The  vitellus  consists  of  a  mass  of  colourless  albu- 
menoid  matter,  containing  a  quantity  of  granules  and 
globules  which  strongly  refract  light;  lodged  m  the 
vitellus  is  a  small,  delicate,  transparent  vesicle  about 
of  an  inch  in  diameter,  called  the  vesicle  ot 
Purkinie,  or  the  germimtive  vesicle.     This  is  the 
matured  nucleus  of  the  primordial  ovule.  .Y'^T" 
the   germinative  vesicle   is  a  minute  point,  tne 
ciemative  spot,  measuring,  according  to  \\  agner, 
;       of  an  inch  in  diameter.    The  analogy  between 
Se  ovule  and  an  ordinary  nucleated  cell  is  marked- 
the  germinative  vesicle  representing  the  nucleus  and 
the  germinative  spot  the  nucleolus.    The  final  stage  o 
development  of  the  unimpregnated  ovule  is  i-eached 
immediately  before  it  leaves  the  Graafian  follicle, 
when  the  germinative  vesicle  disappears. 
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CHAPTEE  IV. 

OVULATION  AND  IIENSTRUATION. 

The  discharge  of  an  ovule  from  the  Graafian  follicle 
is  effected  in  the  following  manner : — The  maturing 
follicle  increases  in  size,  owing  to  secretion  of  fluid 
into  its  cavity,  and  presents  itself  on  the  surface  of 
the  ovary  as  a  rounded  protuberance  surrounded  by 
a  network  of  vessels,  except  at  the  most  superficial 
part,  the  macula  foUicuU,  where  the  ovisac  is  non-vas- 
cular ;  it  is  here  that  the  follicle  eventually  gives  way 
and  discharges  its  contents.  As  the  follicle  enlarges 
the  macula  becomes  infiltrated  with  oil-globules,  the 
result  of  fatty  degeneration.  Further  secretion  of  fluid, 
together  with  a  slight  eflfusion  of  blood  into  the 
follicle,  from  rupture  of  some  of  the  capillaries  lining 
its  inner  surface,  increase  the  pressure,  until  finally 
the  weakened  follicular  wall  gives  way,  and  the  ovule 
escapes  with  its  surrounding  mass  of  granules,  the 
proligerous  disc.  The  ultimate  cause  of  rupture  of 
the  Graafian  follicle  in  the  lower  animals  is  attributed 
m  many  cases,  though  not  universally,  to  sexual  ex- 
citement ;  in  the  human  female  it  may  occasionally 
result  from  this  cause.  Both  His  and  Rouget  are 
strongly  of  opinion  that  the  muscular  fibres  contained 
in  the  medullary  portion  of  the  ovary,  by  their  con- 
traction, contribute  largely  to  the  expulsion  of  the 
ovule;  and  it  is  not  difficult  to  imagine  that  such 
contraction  may  be  induced  by  the  stimulus  of  sexual 


48        GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY. 


excitement ;  at  the  same  time  it  is  probable  that  in 
the  majority  of  cases  rupture  of  the  ovisac  takes 
place  spontaneously  ;  at  any  rate  we  know  that  coitus 
is  not  necessary  to  produce  it. 

At  the  time  of  rupture  of  the  Graafian  follicle  the 
fimbrige  of  the  Fallopian  tube  grasp  the  ovary  in  such 
a  manner  as  to  apply  themselves  over  the  precise 
spot  where  the  ovule  is  about  to  escape  ;  the  ovule  is 
thereby  received  into  the  tube  and  propelled  by 
vermicular  and  ciliary  action  towards  the  uterus. 
The  time  occupied  by  the  ovule  in  traversing  the 
Fallopian  tube  is  not  known;  the  fertilised  ovnm, 
however,  has  never  been  found  in  the  uterus  earlier 
than  the  tenth  day  after  impregnation. 

After  discharge  of  the  ovule  the  Graafian  follicle 
undergoes  certain  changes,  which  result  in  the  forma- 
tion of  what  is  known  as  a  corjous  luteum.  Formerly 
much  stress  was  laid  on  the  diflference  between  the 
corpus  luteum  of  pregnancy  and  that  of  ovulation 
unaccompanied  by  impregnation,  the  former  bemg 
called  the  true,  the  latter  the  false,  corpus  luteum. 
That  a  marked  difference  does  exist  bet  ,veen  the  two 
is  obvious,  as  will  presently  be  shown;  still  the 
difference  is  one  entirely  of  development,  the  corpus 
luteum  of  pregnancy  undergoing  processes  more  pro- 
longed than  the  corpus  luteum  of  simple  ovulation, 
the  processes  in  each  case,  however,  being  substanti- 
ally the  same.    We  wHl  direct  our  attention  first  to 
the  corpus  luteum  of  ovulation,  or  of  menstruation  as 
it  is  sometimes  called.    After  the  escape  of  an  unim- 
prec^nated  ovule  a  fibrinous  exudation  tinged  with 
blood  takes  place  within  the  ruptured  follicle,  the 
walls  of  which  become  hypertrophied,  convoluted  and 
vascular ;  the  hypertrophy  is  due  to  increase  of  the 
cells  lining  the  ovisac,  a  process  which  commenced 
prior  to  rupture  of  the  follicle.    It  is  most  marked  at 
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the  part  of  the  follicle  opposite  to  the  opening 
through  which  the  ovule  escaped ;  as  the  membrane 
approaches  this  spot  it  decreases  in  thickness.  The 
convolutions  of  the  membrane  are  due  sim^jly  to  its 
increase  in  bulk,  the  area  of  the  follicular  cavity 
remaining  the  same.  This  necessitates  a  plicated 
arrangement  of  the  hypertrophied  membrane,  to  pack 
it,  as  it  were,  in  a  space  otherwise  too  small  to  con- 
tain it. 

The  hj^ertrophied  membrane  continues  to  increase 
in  thickness  from  multiplication  of  the  cells  and  from 
deposition  of  fat  globules  and  granules  of  pigmentary 
matter,  which  conjointly  impart  the  yellow  colour, 
whence  the  name  corpiis  lutnm  is  derived.  About 
the  end  of  the  third  week  the  corpus  luteum  has 
arrived  at  the  climax  of  its  development,  after  which 
it  diminishes  in  size  and  grows  paler  from  absorp- 
tion of  the  fat  globules  and  disintegrated  cells; 
at  the  end  of  seven  or  eight  weeks  it  has  disap- 
peared, leaving  behind  a  small  depressed,  permanent 
cicatrix.     The  corpus  luteum  of  pregnancy  origin- 
ates in  precisely  the  same  manner  as  the  corpus 
luteum  of  menstruation,  but  instead  of  commencing 
to  degenerate  after  the  third  or  fourth  week,  it  con- 
tinues^  to  develop  until  the  fourth  or  fifth  month, 
when  it  measures  about  one  inch  by  |  of  an  inch,  and 
occupies  more  than  half  the  bulk  of  the  ovary ;  this 
continued  growth  causes  the  two  layers  of  the  hyper- 
trophied membrane  of  the  follicle  to  coalesce  and 
form  a  yellow  mass  with  a  small  central  cavity. 
About  the  sixth  month  the  corpus  luteum  begins  to 
diminish  slowly,  both  in  size  and  brightness  of  colour; 
after  delivery,  disintegration  goes  oji  with  greater 
rapidity,  only  slight  traces  remaining  at  the  end  of 
the  second  month,  the  whole  generally  disappearing 
about  four  or  five  months  after  delivery. 

E 
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From  the  above  description  it  will  be  seen  that 
there  is  no  real  difference  between  the  corpus  luteum 
0  menstruation  and  that  of  pregnancy,  save  xn  degree 
of  development;  the  so-called  true  corpuB  lu  urn 
therefore,  can  no  longer  be  considered  an  absolute 
indication  of  pregnancy.  ncrp  the 

P^ibertv  and  Menstrmhon.—kt  a  certam  age  the 
fern  Je  undergoes  a  change,  manifested  by  a  periodical 
drhar-e  of  blood  from  the  vagina,  by  develop- 
m  nt  of  tl^e  mamm^,  growth  of  ban-  on  the  pube  , 
Td  a  c^eneral  amplification  of  the  limbs  and  figure. 
qiiP  is  len  said  to  have  arrived  at  puberty  and  is 
com^tet"  part  in  the  procreation  of  children, 

iraddition  to  the  physical  changes  above  enumerated 
tSe  moral  character  Undergoes  a  marked  change  ;  he 
Srl'^  manner  becomes  more  subdued,  _  losing  the 
fwous  freedom  of  childhood,  and  ton-g  d^^^^^^^^^^ 

FHSha&s;=^ 

known  as  ^^^^J^  ^J^^^  the  periodical  recurrence 

xn  a  greater  ^j'     to  the  investigations 

.nilVmat  by  tbuSiu  the  amount  of  urea 
recently  /^^^^'^^  diminishes  more  than  twenty 
contained  m  tlie  urine 
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about  1°  Fiihr.  Menstruation  recurs  at  intervals  of 
four  weeks,  but  this  regularity  is  subject  to  modi- 
fication from  certain  constitutional  and  other  causes. 
In  a  healthy  woman  it  recurs  with  uniform  perio- 
dicity, excepting  during  pregnancy  and  lactation,  until 
its  cessation  at  about  the  age  of  forty-five  years,  and 
thenceforth  she  becomes  incapable  of  bearing  children. 
During  the  cessation  of  the  menses,  after  conception, 
ovules  are  neither  matured  nor  discharged  from  the 
ovaries. 

The  average  duration  of  each  menstrual  flow  is 
five  days,  and  the  quantity  has  been  estimated 
by  Meigs  at  from  four  to  six  ounces ;  but  both  the 
duration  and  amount  of  the  menses  are  liable  to  con- 
siderable variation  without  disturbance  of  the  general 
health.  The  source  of  the  menstrual  discharge  is  a 
subject  Avhich  has  long  engaged  the  attention  of 
physiologists,  and  is  still  a  disputed  point.  It  is 
admitted  on  all  sides  that  the  menstrual  fluid  is 
derived  from  the  mucous  membrane  lining  the  interior 
of  the  uterus  ;  but  the  point  in  dispute  is — How  is  it 
poured  out  ?  It  is  clear  that  at  each  monthly  period 
the  whole  generative  apparatus,  including  ovaria. 
Fallopian  tubes,  and  uterus,  become  congested — the 
utricular  glands  and  vascular  network  surrounding 
them  especially  participating  in  this  engorgement; 
the  uterine  mucous  membrane  is  thickened  and  tume- 
fied, almost  filling  up  the  cavity,  and  is  studded  with 
numerous  htemorrhagic  points.  Pouchet  holds  that 
the  mucous  membrane  exfoliates  entirely  or  in  part, 
and  that  the  capillaries  thus  exposed  furnish  the 
blood ;  this  being  precisely  what  takes  place  during 
labour  or  abortion.  In  support  of  this  view  he  in- 
stances the  fact  that  in  cases  of  membranous  dys- 
menorrhoea  portions  of  the  uterine  mucous  membrane 
are  discharged.     This  phenomenon,  however,  is  of 


52        GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY. 

exceptional  occurrence,  and  is  scarcely  adequate  to 
establish  a  theory.  Tyler  Smith  likewise  held  that 
at  each  menstrual  period  the  mucous  membrane  is 


of  the  -terus  is  ^vanting.   (After  Tyler  Smith.) 

off  discharged  with  the  blood  in  a  disintegrated 
cast  off  dischar  ea  ^^^^^^  ^^^^  post-mortem 

^^^l^^-^  of  ^  —  -^^^  '''''''''' 
d  ed  whHst  menstruating.    In  this  case  the  mucous 

tibrane,  as  far  as  the  cei^vix,  -s  -^^^ ^^^^^^ 
nnd  a  microscopic  exammation  made  by  Di.  liananeia 
jltrd  Dr.  Smith  showed  that  tl~  no  ti.  e 
•Vi  nf  Pnithelium  or  of  utricular  glands,  ilns  ana 
:t;cl?lMt.  S.Uh  to  the  conclusion  th^^  e^^^^^ 
^1.  nt-prine  mucous  membrane  is  cletacneu, 
rc„ls"entitiou,  and  forms  part  of  the  men- 
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strual  discliarge,  a  new  membraue  being  developed  to 
sujjply  the  jilace  of  the  old. 

The  view  held  by  KoUiker  is  that  the  superficial 
capillaries  being  greatly  congested,  rupture  takes 
place,  and  the  epithelial  lining  of  body  and  fundus  is, 
for  the  most  part,  thrown  off  and  mixed  with  the 
blood  and  mucus  which  fill  the  cavity  of  the  uterus. 
Detachment  of  the  mucous  membrane,  partial  or  com- 
plete, he  regards  as  an  abnormal  phenomenon.  Dr. 
J ohn  Williams,  in  an  exhaustive  paper  published  in 
the  Obstetrical  Journal  for  1875,  traces,  in  a  series 
of  cases,  the  cycle  of  changes  which  he  found  to 
occur  in  the   mucous   membrane   of  the  uterus. 
Dr.  Williams  states  that  there  is  no  real  period 
of  uterine  repose — that   even   when   the  mens- 
trual flow  is  taking  place  active  provision  is  being 
made  for  renewal  of  the  denuded  mucous  membrane. 
According  to  Dr.  Williams  the  mechanism  of  the 
menstrual  discharge  is  as  follows: — Shortly  before  the 
"  period "  fatty  degeneration  attacks  the  surface  of 
the  mucous  membrane,  and  spreads  down  to  the 
muscular  wall ;  then  contraction  of  tlie  uterus  drives 
an  increased  amount  of  blood  into  the  mucous  mem- 
brane, which  gives  way  and  allows  tlie  blood  to  escape. 
The  mucous  membrane  now  undergoes  rapid  degener-- 
ation,  and  is  removed  cell  by  ceU.    Whilst  this  de- 
structive process  is  going  on  active  proliferation  takes 
place  in  the  subjacent  muscular  wall,  beginning,  like 
the  disintegrative  process  immediately  within  the 
mner  os  and  proceeding  to  the  fundus,  so  that  three 
days  after  the  cessation  of  the  menses  the  lower  two- 
thirds,  and  in  a  week  the  whole  of  the  body  of  the 
uterus  is  lined  by  thin  mucous  membrane.  About 
the  tenth  day  after  the  termination  of  the  discharge 
an  abrupt  distinction  between  the  mucous  membrane 
and  the  muscular  wall  commences  near  the  cervix 
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and  spreads  to  the  fundus,  which  it  reaches  a  little 
before  the  bleeding  recommences.  The  mucous  mem- 
brane is  now  at  its  highest  stage  of  development  attain- 
able in  the  unimpregnated  state,  and  is  in  a  fit  condition 
to  receive  the  impregnated  ovum.  Failing  impreg- 
nation, fatty  degeneration  sets  in,  and  the  whole 
process  is  repeated.  Dr.  Williams  sums  up  by  stating 
that  menstruation  is  neither  a  congestion  nor  a  species 
of  erection,  but  a  molecular  disintegration  of  the 
mucous  membrane  of  the  body  of  the  uterus,  followed 
by  haemorrhage. 

Examined  microscopically  the  normal  menstrual 
discharge   is   found   to    consist    of    blood  discs, 
mucous  corpuscles,  epithelial  cells,  and  fatty  granular 
matter  ;  if  the  flow  is  abnormally  rapid,  the  discharge 
assumes  more  the  character  of  ordinary  blood.    In  its 
chemical  character  menstrual  blood  does  not  materi- 
ally differ  from  ordinary  blood  ;  it  gives  out,  however, 
a  peculiar  odour  which,  in  some  women,  manifests 
itself  during  the  nisus  in  the  breath  and  perspiration. 
It  has  long  been  known  that  menstrual  blood  does 
not  coagulate,  a  peculiarity  caused  by  its  admixture 
with  the  acid  mucus  of  the  vaginaj  for  if  the  discharge 
is  allowed  to  flow  through  a  speculum  direct  from  the 
uterus,  so  as  to  escape  contact  with  the  vaginal  mucus, 
the  menstrual  fluid,  from  admixture  with  the  uterine 
mucus,  is  then  alkaline,  and  readily  coagulates.  In 
cases,  too,  of  menorrhagia,  the  blood,  bemg  poured 
out  rapidly  or  in  excessive  quantity,  does  not  become 
mixed  with  the  vaginal  mucus,  and  so  retams  its 
property  of  coagulation.    The  cause  of  menstruation 
originates  in  the  ovaries,  and  is  genemlly  ^upp^s  ^  ^ 
be  Coincident  with  the  maturation  of  a  G-f  ^^^^ /^"^f^^^ ' 
when  both  ovaries  have  been  extirpated  menstruation 
wiiou  UL-  where  both  ovaries  are 

ceases  permanently,    in  cases -nneie  uu 

extirpated  in  childhood,  as  is  the  custom  m  some 
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eastern  countries,  not  only  is  the  menstrual  function 
entirely  abolished,  but  many  other  attributes  of 
the  sex  disappear  or  undergo  modification;  the 
iimbi-e  of  the  voice  deepens,  and  there  is  a  tendency 
to  the  growth  of  hair  on  the  face — such  changes 
pointing  to  the  ovaries  as  the  fons  ci  origo  of  some  of 
the  characteristic  features  of  the  female  sex.  The 
condition  known  as  rut  or  cestrus  in  the  lower  mam- 
malia corresponds  to  the  period  of  ovulation  in  the 
human  female ;  but  in  animals  it  is  unattended 
by  any  flow  of  blood.  Against  this  theory  is  in- 
stanced the  fact  that  in  the  lower  animals  coitus 
is  permitted  only,  and  fecundation  is  possible  only, 
during  the  period  of  rut  —  at  other  tunes  the 
female  Avill  not  suffer  the  approach  of  the  male ; 
that  in  the  human  female,  on  the  other  hand, 
impregnation  takes  place  usually  during  the  first 
week  after  the  cessation  of  the  menses,  and  that 
it  may  occur  at  any  point  of  time  between  the 
menstrual  periods.  Coste,  in  explaming  this,  states 
that  it  is  the  maturation,  not  the  dehiscence  of 
a  Graafian  follicle  which  initiates  menstruation, 
and  consecpiently  that  the  escape  of  the  ovule  may 
not  take  place  until  after  the  menstrual  period  has 
ceased.  Again,  we  do  not  know  how  long  the  ovule 
takes  to  reach  the  womb,  or  how  long  it  will  retain 
its  vitality.  The  difference  between  rut  and  ovula- 
tion is  not  so  pronounced  therefore  as  would  appear 
at  first  sight.  The  further  question  of  periodicity  in 
the  sexual  appetite  is  not  worth  discussing.  Man's 
mental  endowments,  together  with  the  artificial  mode 
of  life  attendant  upon  civilisation,  are  adecjuate  to 
account  for  great  modifications  in  this  respect. 

A  peculiar  abnormality  is  occasionally  met  with, 
generally  among  women  of  a  highly  nervous  organ- 
isation, known  as  vicarious  menstruation,  in  which  a 
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periodic  discliarge  of  blood  takes  place  from  some 
part  of  the  body  other  than  the  womb.  The  mucous 
linings  of  the  lungs,  stomach,  or  nasal  cavities,  or 
anus  when  it  is  the  seat  of  piles,  and  chronic  ulcers, 
are  the  most  usual  sites  of  this  phenomenon ;  more 
rarely  it  occurs  on  some  external  part  of  the  body 
where  the  skin  is  intact.  No  explanation  can  be 
offered  as  to  the  cause  of  this  phenomenon. 
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CHAPTEE  V. 

DEVELOPMENT  OF  THE  OVUM. 

Having  described  the  process  of  ovulation,  with  its 
coincident  function  menstruation,  and  the  formation 
and  disintegration  of  the  corpora  lutea,  we  now  come 
to  those  wondrous  series  of  changes  in  the  impreg- 
nated ovule,  ending  in  the  production  of  a  human 
being. 

The  semen — the  fecundating  medium — is  developed 
in  the  testes  of  the  male,  and  consists  of  a  whitish 
viscid  fluid  containing  a  vast  number  of  animated 
,  filaments  called  spermatozoa.     In  addition  to  the 
potential  elements  derived  from  the  testes,  secretions 
from  the  vasa  deferentia,  vesiculte  seminales,  and  the 
urethral  and  prostatic  glands  enter  into  the  composi 
tion  of  the  seminal  fluid ;  it  is  chiefly  to  the  prostatic 
fluid  that  the  whitish  appearance  of  semen  is  due. 
Amongst  its  chemical  constituents  may  be  enumerated 
I  the  phosphates  and  chlorides  of  magnesia,  and  an 
j  organic  product,  spermatine,  which  is  analogous  to 
il  ordinary  mucine.     Semen  taken  direct  from  the 
]  testes   and   examined    under    a   high  magnifying 
power  consists  of  a  clear  fluid,  containing,  in  addi- 
tion to  epithelial  cells  and  granular  matter,  sperm- 
'  cells  and  spermatozoa.    The  sperm-cells  are  of  two 
kinds,  large  parent  cells  and  secondary  cells.  The 
parent  cells  consist  of  a  transparent  membrane,  form- 
ing a  spherical  envelope  which  encloses  five  or  six  of 
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the  secondary  cells  in  which  the  spermatic  filaments 
are  coiled  up.  Previously  to  emission  of  the  semen, 
the  walls  of  the  sperm-cells  disintegrate  and  liberate 
the  spermatozoa,  the  cells  themselves  being  rarely 


Firr  32  -a  h,  Sperm  cells  containing  nuclei,  each  nucleus  having  mthm 
it  a  spermatozoon,  c,  Nucleus  with  nucleoli,  Nucleus  ^rith  sperma- 
tozoon,  e,  a  cell  with  a  l)undle  of  spermatozoa.  /,  g,  h,  spermatozoa. 

seen  in  ejaculated  semen.   The  spermatozoon  consists 
of  a  flattened  oval  head,  from  which  is  prolonged  a 
fine  tapering  fiUform  process  or  tail ;  the  head  is  about 
1     of  an  inch  long,  Woo  of  an  inch  wide  by 
1    ■  of  an  inch  thick ;  the  tail  being  about  ot 
an  Inch  in  length.    The  characteristic  movement^  of 
the  spermatozoa  by  which  they  propel  themselves 
alono-  the  genital  tract  of  the  female  is  produced  by 
whip  like  undulations  of  the  filamentous  portion. 
This  peculiar  movement  formerly  led  to  the  supposi- 
tion that  the  spermatozoa  were  animalcules,  the 
prevailing  opinion  now  being  that  their  movements 
are  due  to  the  same  cause  as  those  of  ciliated  epi  he- 
lium    It  has  been  proved  experimentally  by  bpalan- 
zani,  Pr6vost,  and  others,  that  the  spermatozoa  are 
the  actual  fecundating  agents,  the  contaimng  fluid 
acting  only  as  a  medium  or  vehicle.  Under  favourable 
conditions,  as  in  the  uterus  and  Fallopian  tubes. 
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the  spermatozoa  retain  their  activity  for  many  days. 
In  okl  age  the  procreative  faculty  ceases  in  the 
I  male,  although  many  instances  to  the  contrary  are 
i  recorded,  spermatozoa  in  active  movement  having 
j  been  found  in  the  testicles  and  seminal  fluid  of  men 
I  far  advanced  in  life ;  Wagner,  indeed,  states  that  it 
is  only  in  weakly  individuals  that  the  procreative 
I  faculty  is  really  lost. 

For  the  development  of  the  ovum  it  is  necessary 
that  it  should  come  in  contact  with  the  male  seminal 
j  secretion.    In  some  of  the  lower  creatures — fishes, 
for  example — impregnation  is   effected    after  the 
female  has  discharged  her  eggs  ;  in  others,  as  birds, 
,  impregnation  takes  place  before  the  egg  is  extruded ; 
in  the  higher  order  of  mammals,  including  man,  pro- 
I  vision  is  made  not  .only  for  fecundation  of  the  ovum 
within  the  female  organs,  but  also  for  its  develop- 
ment. 

In  the  human  subject,  after  a  fruitful  intercourse, 
'  the  male  seminal  fluid  is  ejected  to  the  upper  part 
I  of  the  vagina  or  even  into  the  uterus,  its  spermatozoa, 
I  partly  by  their  independent  action,  partly  by  the 
action  of  the  uterine  cilia,  which  vibrate  upwards, 
then  come  in  contact  with  the  ovule  at  some  part  of 
the  genital  tract,  and  impregnation  is  the  result. 
The  actual  spot  where  the  union  of  the  ovule  and 
the  spermatozoa  occurs  is  not  known  ;  that  it  may 
happen  immediately  after  rupture  of  the  Graafian 
I  folUcle,  or  perhaps  even  before  rupture,  is  proved  by 
the  occurrence  of  ovarian  pregnancy.    Probably  in 
the  great  majority  of  cases  contact  takes  place  in 
li  the  Fallopian  tubes.    The  power  of  locomotion  pos- 
;  sessed  by  the  spermatozoa,  when  assisted  by  the 
'  uterine  cilia,  is  so  considerable  that  ejaculation  to 
the  upper  part  of  the  vagina  is  not  necessary  for 
i  impregnation,  for  cases  have  occurred  where  the 
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mere  deposition  of  spermatic  fluid  .on  the  vulva  has 
been  sufficient  to  produce  fecundation  of  the  ovule. 
Meissner  and  others  have '  demonstrated  that  the 


Fig.  33.— Ovum  of  a  Rabbit  containing  Spermatozoa. 
1.  Zona  pellucida.    2.  The  germs,  consisting  of  two  large  cells,  several 
smaller  cells,  and  spermatozoa. 

spermatozoa  penetrate  into  the  interior  of  the  ovule 
and  amalgamate  with  the  yelk.  The  mechanism  of 
this  process  has  been  previously  discussed. 

In  the  passage  of  the  ovum  along  the  Fallopian 
tube  the  cells  forming  the  proligerous  disc  disappear, 
their  place  being  taken  by  a  layer  of  albuminous 
matter,  forming  in  the  case  of  birds  the  well-known 
"white  of  egg."  At  about  this  stage  there  is  at  one 
point  a  separation  of  the  vitellus  from  its  membrane, 
and  the  ovule,  according  to  Eobin,  refracts  light  more 
strongly  than  before.  The  next  step  is  the  formation 
of  a  clear  spherical  body  called  the  polar  globule, 
which  is  situated  between  the  vitellus  and  the  vitel- 
line membrane ;  it  is  at  this  spot  that  the  segmenta- 
tion of  the  vitellus  commences.  Soon  after  the 
appearance  of  the  polar  globule,  a  clear,  amorphous, 
spherical  mass  appears  in  the  centre  of  the  vitellus 
called  the  vitelline  nucleus,  which  is  really  the  first 
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evidence  of  impregnation,  for  all  the  previous  changes 
just  described  are  occasionally  observed  in  unfecun- 
dated  ovules. 


Fig.  34.— Segmentation  of  the  Vitelltis.   (After  Daltoii.) 

Segmentation  of  the  vitellus  now  begins  near  the 
polar  globule  ;  a  fissure  forms  round  the  vitellus, 
which,  extending  in  depth,  gradually  splits  it  and 
also  the  vitelline  nucleus  into  two  segments.  About 
the  same  time  another  fissure  forms  at  right  angles 
,  to  the  first,  and  divides  the  two  segments  into  four, 
which  undergo  a  similar  c|uadruple 
sub- division,  again  and  again  re- 
I  peated  until  the  whole  is  converted 
into  a  congeries  of  globular  bodies, 
designated  the  mulberry  mass,  each 
ultimate  subdivision  containing  a 
nucleus  formed  of  a  segment  of  the 
:  vitelline  nucleus.    These  globular 
bodies  consist  of  protoplasm,  and 
I  are  at  first  devoid  of  cell  wall, 
which,  however,  is  soon  formed, 
with  the  addition  of  a  nucleolus  within  the  nucleus. 
!  The  cells  are  now  pressed  together  against  the  inner 
surface  of  the  vitelline  membrane,  and,  assuming  a 
polygonal  shape,  unite  at  their  edges  to  fonn.  the 
blastodermic  membrane.    The  ovum  now  consists  of 
the  vitelline  membrane,  lined  by  the  blastodermic 
membrane,  which  contains  the  remains  of  the  yelk 


Fig.  35. — Area  Germi- 
NATivA,  Area  Pellu- 
ciDA,  AND  Primitive 
Trace. 


ll 
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and  a  small  quantity  of  fluid.  At  about  this  stage 
of  development  the  ovum  reaches  the  uterus,  and 
now  therefore  let  us  direct  our  attention  to  the  pre- 
parations made  in  that  organ  for  its  reception. 

The  first  feature  to  be  noticed  is  the  increased 
vascularity  and   great   thickening  of  the  uterine 


Fig.  36.— Section  of  the  LiNiuci 
"  membrane  of  the  Uterus  at 

THE  BBOINNINO  OF  PrEONANCY, 

TWICE  THE  Natural  Size.  1. 
openings  of  glands  on  the  sur- 
face of  cavity.  2.  The  utricular 
glands. 


Fig.  37.— A  Portion  of  Glandular 
Structure  several  times 
Magnified.  1,  1,  Orifices  of 
glands.  4.  Ccecal  extremities 
of  glands.  5.  Tuhular  portion 
of  glands. 


mucous  membrane,  which  presents  a  tumefied  velvety 
appearance,  and  has  received  the  name  oi  decidua  vera 
because  it  is  cast  off  during  labour.    The  whole  of 
the  uterine  mucous  membrane  except  that  ot  tne 
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cervix  takes  part  in  formation  of  this  strncture,  it 
I  extends  from  fundus  to  os  internum ;  the  cervix 
i  meanwhile  becomes  blocked  up  by  thick  viscid  mucus 
secreted  by  the  cervical  glands.     The  ovum  on 
:  reaching  the  uterus  becomes  arrested  near  the  open- 
I  ing  of  the  Fallopian  tube,  and  lodges  in  one  of  the 
;  numerous  depressions  in  the  decidua  vera,  which  by 
1  degrees  forms  a  kind  of  embankment  round  the  ovum, 
I  extending  over  it  until  it  is  entirely  covered  in  be- 
,  tweeu  the  decidua  vera  and  this  new  formation, 
i  called  the  decidua  reflexa.    The  decidua  vera,  then,  is 
simply  the  uterine  mucous  membrane  hypertrophied, 
the  decidua  reflexa  being  a  new  growth  derived  from 
it.    During  the  first  months  of  pregnancy  the  space 
1  between  the  decidua  vera  and  reflexa  contains  a 
small  quantity  of  serous  fluid — the  hydroperione  of 
Breschet — which  is  absorbed  as  the  two  decidute  come 
into  aj^position.    This  union  takes  place  between  the 
third  and  fourth  month  of  pregnancy,  the  two  layers 


Fig.  38. — Impreqnated  Uterus,  Fig.  39. — Impregnated  Uterus, 

SHOWINO  Formation  of  De-  showing  Ovum  completely 

ciDUA.    (After  Dalton.)  enclosed  by  Decidua  Re- 

flexa.   (After  Dalton.) 


then  forming  one  membrane.  The  portion  of  decidua 
to  which  the  ovum  is  attached  is  called  the  decidua 
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serotim,  the  site,  as  was  previously  stated,  of  the 
placenta.  Towards  the  end  of  utero-gestation  the 
decidua  becomes  thinner,  and  is  gradually  loosened 
from  the  uterine  parietes  by  fatty  degeneration  of 
the  points  of  attachment,  preparatory  to  its  expulsion 
when  the  proper  time  arrives.  About  the  fourth 
month  a  fine  homogeneous  layer  begins  to  form  be- 
tween the  decidua  and  the  muscular  coat  of  the 
uterus,  which  is  the  first  step  towards  the  formation 
of  a  new  mucous  membrane.  Its  growth  is  very 
slow,  and  is  not  completed  until  two  months  after 
delivery. 

To  return  to  the  ovum: — At  one  part  of  the 
internal  surface  of  the  blastodermic  membrane,  a 
small  mass  of  cells  may  be  observed  remaining  over 
and  above  those  which  entered  into  the  formation  of 
the  blastodermic  membrane.  These  cells  gi'adually 
extend  themselves  over  the  internal  surface  of  the 


Ficr  40  -Fecundated  Ovum,         Fig.  41.-Fecundated  Ovum,  showing 

SHOWING  AMNIOTIO  FOLDS.  THE  DoRSAL  AND  ABDOMINAL  PLATES. 

(After  Dalton.)  (After  Dalton.) 

blastodermic  membrane,  and  form  what  is  known  as 
the  internal  blastodermic  membrane  or  liypohlast. 
Between  the  internal  and  external  blastodermic 
membranes,  a  third  layer  is  afterwards  formed— the 
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mesoNasf,  which  separates,  as  will  presently  be  seen, 
into  two  distinct  strata.  The  vitelline  membrane 
still  envelops  the  ovum,  which  thus  possesses  four 
tunics.  The  relations  borne  by  these  laminaj  to  the 
component  parts  of  the  fully-developed  foetus  are  as 
follows  : — From  the  external  blastodermic  membrane 
—the  epiUasi — are  formed  the  epiderm,  the  cuticular 
glands,  hair,  nails,  brain,  spinal  cord,  and  the  organs 
of  special  sense.  From  the  outer  stratum  of  the 
mesohlast,  the  corium,  skeletal  muscles,  and  osseous 
system :  from  the  inner  stratum,  the  muscles  of 
animal  life,  the  digestive  tract,  the  blood,  blood-vessels 
and  blood-glands.  The  hypohlust  yields  the  intestinal 
epithelium  and  glands.  The  next  step  is  the  forma- 
tion of  the  embryonic  spot  or  area  germinativa,  which  is 
merely  an  oviilar-shaped  condensation  of  the  external 
blastodermic  membrane ;  occupying  the  centre  of 
this  is  the  area  pellucida,  a  transparent  space  ivhere 
the  cells  of  both  external  and  internal  membranes 


Fig.  42. 

1.  Area  pellucida. 

2.  LamiiifE  rtorsales. 

3.  Primitive  trace. 


Fig.  43. 

1.  Commencement  of  eeretrum.  2 
and  3.  Cerebellum  and  spinal 
jnarrow.  4.  Commencement  of 
vertebral  column. 


I  are  feAver  in  number  ;  within  this,  again,  is  a  fine  line, 
.  the  primitive  trace,  the  first  indication  of  the  embryo. 
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The  blastodermic  membrane  now  forms  two  ridges, 
one  on  each  side  of  the  primitive  trace;  these  are 
the  dorsal  plates,  which  grow  towards  each  other  in 
crescentic  form  so  as  to  meet  eventually  in  the  median 
line.  They  there  unite  and  form  a  tubular  canal, 
which  encloses  within  it  the  primitive  trace,  and  is 
the  origin  of  the  spinal  cord.  The  centres  of  the 
bodies  of  the  future  vertebrte  are  at  this  period  indi- 
cated by  a  columnar  arrangement  of  cells  called  the 
chorda  dorsalis  or  the  noto-chord.  This  structure  does 
not  actually  enter  into  the  formation  of  the  vertebrae, 
but  traces  of  it  may  be  found  in  the  bodies  of  the 
vertebrae,  and  in  the  intervertebral  plates  at  a  late 
period  in  foetal  life.    The  vertebrae  are  formed  from 


Fig.  44. — Fecundated  Ovum,  with 
Allautois  fully  fokmed. 
(After  Dalton.) 


Fig.  45.— Hn>iAN  Embrto,  with 
Ujibilical  Vesicle,  about 
THE  Fifth  Week.  (After 
Dalton.) 


portions  of  the  mesol)last  which  separate  themselves 
by  cleavage ;  the  rest  of  the  membrane  enters  into 
the  formation  of  the  abdominal  plates.  As  previously 
stated  the  mesoblast  separates  into  two  laj^ers,  which 
are  continuous  at  their  inner  borders,  subsequently 
forming  the  mesenteric  folds.  The  opposite  borders 
of  the  innermost  of  these  layers  curve  towards  each 
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other,  and  eventually  unite,  forming  the  intestinal 
,  canal ;  the  hypoblast,  which  Hues  the  inner  layer  of 
the  mesoblast,  also  enters  into  the  formation  of  the 
intestine.     The  whole  of  the  blastodermic  vesicle 
(ovum)  is  not  included  in  the  formation  of  the  in- 
testinal canal.    By  the  union  of  the  innermost  layer 
of  the  mesoblast  a  portion  of  the  vitellus,  larger  than 
that  portioned  off  to  form  the  intestine,  is  separated 
from  the  embryo,  and  forms  the  umbilical  vesicle,  which 
soon  becomes  so  distinct  as  to  be  connected  with  the 
embryo  by  means  only  of  a  cord  (fig.  45),  which  is 
traversed  by  the  vitelline  duct  and  the  omphalo- 
mesenteric artery  and  vein,  the  artery  and  vein  being 
I  derived  from  that  portion  of  the  internal  blastodermic 
i  laminae  which  surrounds  the  umbilical  vesicle.  The 
:  remains  of  the  vitellus  contained  in  the  umbilical 
I  vesicle  form  a  reserve  of  nutrient  matter,  which  is 
:  conveyed  by  the  viteUine  duct  to  the  developing 
i  tissues  of  the  embryo  ;  after  this  reserve  is  exhausted, 
the  umbilical  vesicle,  vessels,  and  ducts  are  obliterated ; 
this  occurs  before  the  end  of  the  fourth  month.  The 
epiblast  and  the  outer  layer  of  the  mesoblast  curve 
I  forwards  and  inwards,  and  unite  enclosing  the  intes- 
tine ;  thus  there  is  formed  a  tube  within  a  tube — 
the  inner  tube  is  the  embryonic  intestinal  canal,  the 
■  outer  one  is  the  pleuroperitoneal  cavity,  which  is 
subsequently  divided  by  the  diaphragm  into  abdomen 
and  thorax.    The  next  step  is  the  formation  of  the 
;  amnion  and  the  allantois. 

j  On  all  sides  of  the  embryo,  at  a  little  distance 
I  from  it,  folds  of  the  epiblast  and  inner  layer  of  the 
I  mesoblast  arise  and  curve  over  the  embryo  until  it  is 
entirely  enclosed  by  the  junction  of  these  amniotic 
folds.  These  folds  are  necessarily  duplex,  that  is, 
each  fold  consists  of  a  double  layer  of  epiblast  and 
mesoblast.    On  their  junction  over  the  dorsum  of 
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the  embryo,  the  processes  of  the  outer  fold  fuse 
together  as  also  do  the  processes  of  the  inner  fold ; 

the  septum  which  would 
naturally  result  from  the 
union  of  folds  of  a  double 
membrane  is  absorbed,  and 
two  separate  cavities  are 
formed^ — one  between  the 
outer  and  the  inner  layers, 
and  the  other  within  the 
inner  layer ;  the  latter  is 
the  amniotic  cavity,  and 
^.  „        „  within  it  lies  the  embryo. 

Fig.   46. — Human    Ovom  at    end  i    p  i  i  i 

OP  THIRD  MONTH,  SHOWING  Pla-  The  cxtemal  fold  subse- 
CENTAL  POSITION  OP  THE  CHORION  fluently  fuses  wlth  the  vi- 

FULLY  FORMED.     (After  Dal  tOII.)       ,    IT  1  IP 

tellmemembraneandiorms 
the  chorion — the  external  envelope  of  the  ovum. 
The  amnion,  a  tough  fibrous  membrane,  is  lined  with 
a  single  layer  of  pavement  epithelium,  and  resembles 
a  serous  membrane  except  in  being  non-vascular.' 
At  the  spot  where  the  umbilical  cord  enters,  the 
amnion  is  continuous  with  the  integument  of  the 
fcetus,  forming  a  closed  sac  in  which  is  contained  the 
liquor  amnii.  This  fluid  at  first  is  clear  and  limpid, 
with  a  specific  gravity  little  higher  than  that  of 
water  ;  as  pregnancy  advances  it  becomes  turbid  and 
slightly  viscid,  the  specific  gravity  increasing  a  little. 
It  contains  albumen,  urea,  fatty  matters,  and  small 
quantities  of  the  phosphates  and  chlorides  of  calcium, 
sodium,  and  potassium.  The  quantity  of  liquor 
amnii  increases  during  the  period  of  utero-gestation, 
being  most  abundant  in  proportion  to  the  size  of  the 
embryo,  about  the  third  month ;  the  actual  quantity 
at  full  term  varies  from  a  few  ounces  to  several 
pounds.  The  amniotic  fluid  is  supposed  by  some  to 
be  derived  from  the  foetus ;  according  to  Priestley  it 
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is  secreted  from  the  epithelial  cells  lining  the  amnion; 
the  last  is  probably  the  true  explanation.  The  uses 
of  the  liquor  amnii  are  to  preserve  the  foetus  from 
external  violence  and  from  du-ect  pressure  of  abnormal 
uterine  contractions  during  utero-gestation  ;  to  allow 
some  degree  of  movement  to  the  fcetus  ;  to  preserve 
an  equable  temperature ;  and,  during  labour,  to  form  an 
elastic  wedge  for  dilatation  of  the  os  uteri.    The  space 


Fig.  47.— Outline  OF  HumanEm-      Fig.  48.— Outline  of  Human  Embryo 

BRYO  OF  ABOUT  ThEEE  WeEKS.  OF  ABOUT  FoUR  WEEKS. 

am,  Amnion,  uv,  Yolk-sac.  al,  Allantoic!  pedicle,  ae,  Anterior  extremity. 
231!,  Posterior  extremity,   li,  Heart.   (After  Alien  Thomson.) 


between  the  amnion  and  chorion  is  at  first  occupied 
by  a  gelatinous  substance,  traversed  by  fine  transparent 
filaments,  called  the  co?ys  riticuU,  of  Velpeau  :  as  the 
amnion  enlarges  this  gelatinous  substance  is  absorbed. 
Occasionally  fluid  is  present  between  the  amnion  and 
chorion,  which,  by  escaping  during  the  early  stage  of 
labour,  may  give  rise  to  an  erroneous  impression  that  the 
"waters  have  broken,"  whilst  the  amnion  is  still  intact. 

The  Allcmtois  springs  from  the  lower  part  of  the 
intestinal  canal  of  the  embryo  and  spreads  out  into 
the  cavity  left  vacant  by  the  formation   of  the 
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amniotic  folds,  Afc  first  it  consists  of  a  membranous 
vesicle,  derived  from  the  epiblast  and  the  inner  layer 
of  the  mesoblast,  continuous  with  the  cavity  of  the 
intestine,  containing  blood-vessels  communicating  with 


Fig.  49. — Semi-diagrammatic  Outline  of  ak  Anteeo-posterior  section  of 
THE  Gravid  Uterus  and  Ovum  of  Five  Weeks.  (After  AUen  Thomson.) 

a,  Anterior  uterine  wall,  p,  Posterior  uterine  wall,  m,  Muscular  sub- 
stance of  wall.  V,  Deoidua  vera,  g,  Glandular  layer,  r,  Decidua 
reflexa.  u,  Uterine  cavity,  s,  Decidua  serotiua.  c,  Ca\-ity  of  cervix 
uteri,  oh,  Chorion,  with  its  vilU.  e,  Embryo  enclosed  in  amnion, 
with  the  allantoic  vessels  passing  into  the  placenta,  and  the  umbilical 
vesicle. 

the  intestinal  circulation.    In  process  of  development 
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the  allantois  divides  iuto  two  parts,  united  by  a 
pedicle,  the  fo3tal  segment  forming  the  riidmient  of 
the  urinary  bladder ;  the  outer  segment  advances  by 
decrrees,  and  spreads  out  until  it  entirely  surrounds 
the  embryo,  its  cavity  having  been  obhterated  by 
the  walls  of  the  vesicle  coming  in  contact  and  jom- 
inc  forming  a  vascular  membrane  instead  of,  as  at 
first  a  membranous  sac  or  vesicle  ;  it  then  fuses  with 
the  chorion,  forming  the  endo-chorion,  the  outer  layer 
constituting  the  exo-chmon.     This  duality  is,  hovy- 
ever  more  hypothetical  than  real,  as  the  chorion  is 
only  a  single  membrane.    After  the  allantois  has 
united  with  the  chorion  a  number  of  villi  rapidly 
develop  on  the  chorion,  and  these  penetrate  into 
and  intimately  connect  themselves  with  the  decidua 
reflexa,  forming  the  channel  of  nutrition  to  the 
embryo  during  its  early  stages  of  development.  At 
first  these  villi  are  homogeneous  in  structure  ;  after- 
wards they  branch  out  and  contain  nuclei ;  later  on 
vessels  from  the  chorion  penetrate  them  in  loops  and 
thus  render  them  capable  of  absorbing  nourishment 
for  the  embryo.    About  the  end  of  the  second  month 
all  the  villi,  except  those  in  contact  with  the  decidua 
serotina,  disappear,  being  no  longer  required  ;  those 
connected  with  the  decidua  serotina  continue  to 
develop  and  eventually  form  part  of  the  placenta. 
The  pedicle  of  the  allantois  at  first  contains  two 
arteries  and  two  veins,  one  of  the  veins  afterwards 
atrophies.    The  two  arteries  and  the  remaining  vein 
along  with  the  vitelline  duct,  subsecpiently  enter  into 
the  formation  of  the  umbilical  cord.    When  the 
abdominal  walls  of  the  foetus  close  round  the  cord, 
that  portion  of  the  pedicle  of  the  allantois  within  the 
foetal  abdomen  develops  into  the  urinary  bladder  and 
is  in  temporary  communication  with  the  umbilicus. 
Before  birth  the  portion  of  the  pedicle  between 
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bladder  and  umbilicus  becomes  impervious,  and  in 
that  state  persists  to  adult  life,  when  it  may  be 
recognised  as  the  urachus,  a  fibrous  cord  which  con- 
nects the  bladder  to  the  umbilicus. 

The  outer  envelope  of  the  ovum  has  thus  been 
built  up  of  three  distinct  formations — first  the  vitel- 
line membrane,  then  the  outer  amniotic  fold,  and 
lastly  the  allantois,  the  whole  being  called  the  chorion. 

At  the  time  of  formation  of  the  decidua  reflexa 
the  chorion  is  in  the  stage  of  development  just  de- 


Fig.  50. — Section  of  Gravid  Uterus  about  the  Fifth  Month. 

scribed  when  non-vascular  villi  are  distributed  over 
the  whole  of  its  external  surface.  These  villi  insert 
themselves  into  the  inter -glandular  portion  of  the 
thickened  and  highly  vascular  uterine  mucous  mem- 
brane, and  so  intimately  connect  themselves  with  the 
decidua  that  the  membrane  cannot  be  separated  from 
the  ovum  without  tearing  the  villi  more  or  less. 
The  changes  previously  described  in  the  structure 
and  arrangement  of  the  villi  then  take  place,  and 
the  vascular  tufts  forming  the  origin  of  the  placenta 
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ramify  in  the  uterine  mucosca.  The  uterine  capiUary 
network  surrounding  the  villi  also  increases  to  a 
great  extent,  and  furnishes  a  complicated  interlace- 
ment of  vessels  which  expose  a  very  extended  surface 
to  the  follicular  walls.  It  must  be  borne  in  mind 
that  a  double  layer  of  epithelium  exists  between  the 
vascular  loops  of  the  chorion  and  the  capillary  net- 
work of  the  decidua,  namely,  that  of  the  investing 
membrane  of  the  villi  and  that  of  the  walls  of  the 
uterine  capillaries,  through  which  all  interchange 
between  the  foetal  and  maternal  circulation  takes 
place. 

The  next  step,  the  formation  of  the  placental 
sinuses  is  still  sub  jiidice ;  some  consider  that  it  is 
effected  by  the  coalescence  of  the  network  of  vessels 
surrounding  the  fcetal  villi  and  the  absorption  of 
their  walls  at  the  points  of  junction,  so  as  to  leave, 
in  place  of  a  number  of  tortuous  canals,  single 
cavities  occupying  the  entire  thickness  of  the  pla- 
centa. According  to  Professor  Turner  the  placental 
sinuses  are  enormously  dilated  maternal  capillaries, 
with  walls  of  excessive  tenuity,  into  which  the  fcetal 
villi  project ;  in  addition  to  its  proper  epithelial 
covering  each  villus  is  covered  with  a  layer  of  cells 
derived  from  the  decidua,  and  which  can  be  readily 
separated  from  the  cells  surrounding  the  villi.  Pro- 
fessor Turner  believes  that  these  cells  secrete  nourish- 
ment from  the  maternal  blood,  which  is  taken  up  by 
the  terminals  of  the  chorion  for  the  nutrition  of  the 
foetus.  This  relation  is  maintained  to  the  last,  the 
fcetal  never  emptying  directly  into  the  maternal 
circulation.  The  foetal  blood  then  eliminates  its 
impurities  and  obtains  its  oxygen  by  passing  through 
capillary  loops  which  are  bathed  by  the  maternal 
blood.  The  maternal  supply  is  received  from  the 
curling  arteries  of  the  uterus,  and  is  returned  to  the 
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systemic  circulation  by  the  uterine  veins,  which 
emerge  at  a  very  acute  angle  to  the  uterine  walls  so 
as  to  facilitate  closure  when  the  placenta  is  detached. 
The  existence  of  the  placental  sinuses,  first  described 
by  Hunter,  is  denied  by  several  investigators — for 
example,  by  Dr.  Braxton  Hicks,  who,  in  a  paper  on 
"the  Anatomy  of  the  Human  Placenta,"  published  in 
the  Transactions  of  the  Obstetrical  Society  of  London 


Ficr.  51. —Vertical  Section  of  Placenta.   (After  Dalton.) 


for  1872,  very  acutely  controverts  this  view,  and 
enters  minutely  into  the  arguments  both  for  and 
against  it.  Dr.  Hicks  holds  that  only  capillary 
spaces  exist  between  the  placental  villi,  and  that, 
although  the  intervillar  space  is  continuous  through- 
out the  placenta,  it  has  no  communication  with  the 
uterine  arteries  or  veins,  and  therefore  in  its  normal 
condition  does  not  contain  blood.  Dr.  Hicks  objects 
to  the  ordinary  methods  used  to  demonstrate  the 
existence  of  the  sinuses,  such  as  injections  from  the 
maternal  side,  and  the  passing  of  probes  or  bristles, 
because  the  exquisitely  delicate  membranous  walls 
are  ruptured  by  such  treatment.    He  states,  however, 
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that  when  water  is  injected  into  the  interviUar  space 
of  a  detached  mature  placenta,  the  fluid  permeates 
the  entire  organ  and  escapes  colourless  from  any 
fissures  accidentally  existing  in  the  serotina,  or  other 
artificial  openings,  but  does  not  return  through  either 
arknj  or  vein;  the  colourless  condition  of  the  water 
after  passing  between  the  villi  going  to  prove  the 
absence  of  blood,  and  its  refusal  to  return  by  artery 
or  vein  seeming  to  point  to  want  of  continuity 
between  these  vessels  and  the  interviUar  space. 
Dalton,  who  adheres  to  the  Hunterian  view,  states 
that  on  four  different  occasions  he  has  taken  an  un- 
delivered uterus,  and  after  removing  the  child,  has 
placed  the  womb  under  Avater  with  the  placenta  still 
adherent,  and,  by  means  of  a  blowpipe,  has  gently 
blown  into  a  uterine  vessel  until  air  found  its  way 
throughout  the  whole  extent  of  the  interviUar  space. 
The  value  of  the  experiment  entirely  hinges  upon 
one  point — Did  the  air  find  its  way  between  the  villi 
mr  vias  naturaks?  Or  was  the  pressure  sufficient 
to  cause  rupture  of  the  barriers,  which  the  opponents 
of  the  sinus  theory  hold  to  exist  between  the  uterine 
circulation  and  the  interviUar  space  ? 

The  placenta  in  various  forms  is  'found  in  all 
mammals ;  in  the  human  subject  it  takes  the  shape 
of  a  more  or  less  circular  cake  of  meniscus  form,  the 
convex  surface  being  applied  to  the  uterus,  leaving 
the  foetal  surface  slightly  concave.  An  average  pla- 
centa measures  about  eight  inches  in  diameter  and 
an  inch  or  more  in  thickness  at  the  centre,  the 
peripheral  portion  being  thinner.  At  the  point  of 
insertion  of  the  umbilical  cord  the  umbilical  vessels 
are  seen  to  radiate  over  the  placenta  in  all  directions. 
The  amnion  and  chorion  are  reflected  over  the  pla- 
centa on  to  the  uterine  parietes,  and  in  a  recently 
detached  placenta  a  delicate  membrane  is  seen  to 
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cover  the  entire  maternal  surface ;  tliis  is  the  inner 
lamina  of  the  decidua  serotiua,  the  outer  layer  re- 
maining attached  to  the  walls  of  the  uterus.  The 
placenta  with  the  membranes,  conjointly  known  as 
the  secundines,  are  expelled  from  the  uterus  after  the 
birth  of  the  child.  Communication  between  placenta 
and  foetus  is  effected  by  means  of  the  umbilical  cord, 
which  is  originally  derived  from  that  portion  of  the 


Fig.  52. — TnB  Umbilical  Cord  and  External  Surface  of  the  Placenta. 
The  Amnion  and  Chorion  raised  from  one  portion  of  the  Placenta. 

allantois  extending  from  the  fo3tal  abdomen  to  the 
maternal  membranes.  The  cord  varies  in  length 
from  six  or  eight  inches  to  almost  as  many  feet ; 
when  unusually  long  it  is  frequently  found  encu-cling 
the  neck  of  the  foetus,  and  sometunes  is  knotted  on 
itself,  a  condition  caused,  perhaps,  by  the  fretus 
floating  through  a  loop  of  the  cord  during  the  earher 
months  of  pregnancy  when  the  amniotic  cavity  is 
large  in  proportion  to  the  size  of  the  child.  On 
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account  of  the  elastic  structure  of  the  cord  aud  the 
protection  afforded  by  the  gelatinous  envelope,  these 
knots  rarely  interfere  with  the  foetal  blood  supply. 
The  maternal  end  of  the  cord  is  usually  inserted  into 
the  centre  of  the  placenta,  though  it  springs  occasion- 
ally from  one  side,  forming  what  is  called  "  battledore 
placenta."  The  cord  consists  of  one  vein,  Avithout 
valves,  and  two  arteries  enclosed  in  a  quantity  of 


Fig.  53. — Attitude  of  the  Fcettjs  in  utcro,  aud  In.sertion  of  the 
Placenta.   (After  Schultze.) 


gelatinous  substance — the  gelatine  of  "Wharton — and 
is  covered  over  by  a  layer  of  both  chorion  and  am- 
nion.   In  the  early  stage  the  vessels  are  straight, 
I  but  afterwards  the  arteries  become  twisted  round 
I  the  vein,  the  direction  of  the  spiral  being  almost 
i  invariably  from  left  to  right.    No  satisfactory  ex- 
I  planation  of  this  phenomenon  can  be  given. 
■       Having  followed  the  track  of  the  blood  from  the 
I  maternal  system  as  far  as  the  fostus,  a  description  of 
the  course  the  blood  takes  within  the  foetus  is  now 
required  to  complete  the  subject.    When  the  umbilical 
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vein  arrives  within  the  foetal  abdomen,  it  divides  into 
two  branches,  one  to  supply  the  liver,  and  the  other, 
the  ductus  venosus,  passes  directly  to  the  inferior 
vena  cava.  The  oxygenised  blood  from  the  placenta 
on  entering  the  inferior  cava  becomes  mixed  with 
the  impure  blood  from  the  lower  extremities  and 
flows  into  the  right  auricle,  and  thence  through  an 
opening  in  the  auricular  wall  peculiar  to  intra-uterine 
life,  called  the  foramen  ovale,  into  the  left  auricle, 
thence  into  the  left  ventricle,  and  on  into  the  aorta, 
whence  it  is  distributed  by  the  carotid  and  sub- 
clavian arteries  to  the  head  and  upper  extremities, 
to  be  returned  by  the  superior  vena  cava  to  the  right 
auricle,  and  propelled  into  the  right  ventricle,  Avhence 
it  passes  into  the  pulmonary  artery.  As  the  lungs 
are  all  but  impervious,  the  bulk  of  the  blood  traverses 
a  special  channel  provided  for  this  pulmonary  con- 
dition, called  the  ductus  arteriosus,  into  the  descend- 
ing aorta,  and  is  carried  to  the  lower  extremities  to  be 
returned  to  the  placenta  by  the  hypogastric  arteries. 
Attached  to  the  anterior  wall  of  the  inferior  cava,  at 
its  cardiac  extremity,  is  a  thin  membranous  curtain 
called  the  Eustachian  valve,  which  performs  the 
double  function  of  directing  the  current  from  the 
ascending  cava  through  the  foramen  ovale  into  the 
left  auricle,  and  the  stream  from  the  descending  cava 
into  the  right  ventricle.  The  first  act  of  respiration, 
on  the  child's  birth,  opens  up  the  pulmonary  circula- 
tion, and  thus  allows  the  blood  from  the  right  ven- 
tricle to  pass  through  the  lungs,  whence  it  is  returned 
into  the  left  auricle ;  the  circulation  through  the  um- 
bilical arteries  is  simultaneously  stopped,  causing  all 
the  blood  from  the  lower  extremities  to  return  by  the 
inferior  cava  into  the  right  auricle.  The  supply  from 
the  umbilical  vein  also  ceases.  These  modifications 
of  the  circulation  obviate  the  necessity  for  the  ductus 
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arteriosus  and  venosus,  which  accordingly  become 
obliterated,  the  foramen  ovale  gradually  closes,  and 
independent  circulation  is  established. 

The  development  of  the  foetus  may  be  briefly  described 
in  monthly  stages,  so  as  to  meet  the  requirements  of 
the  obstetrical  student. 

First  month. — The  embryo  measures  about  g-th 
of  an  inch  in  length,  and  consists  of  a  gelatinous, 
transparent  mass  without  trace  of  foetal  structure ; 
the  amnion  is  fully  developed,  the  allantois  has 
reached  the  chorion,  the  umbilical  vesicle  is  large, 
and  the  umbilical  cord  is  straight. 

Second  month. — Length  between  -|  and  |  of  an 
inch;  head  and  extremities  apparent;  eyes  appear  as 
black  dots;  Wolffian  bodies  and  liver  large;  incipient 
formation  of  heart,  lungs,  and  of  organs  of  gener- 
ation ;  abdominal  walls  closed  in  front ;  points  of 
ossification  visible  in  clavicle  and  lower  jaw ;  the 
umbilical  vesicle  is  reduced  in  size ;  the  umbilical 
cord  is  longer,  but  still  straight.  The  entire  ovum  is 
about  the  size  of  a  hen's  egg. 

Third  month. — Length  from  to  3  inches  ; 
weight  about  1  ounce;  head  disproportionally  large; 
pupillary  membrane  formed ;  glandular  organs  of 
abdomen  appear  ;  traces  of  fingers  ;  umbilical  vesicle 
and  allantois  absorbed ;  placenta  distinct,  and  um- 
bilical cord  begins  to  be  twisted ;  the  sexual  organs 
are  not  differentiated. 

Fourth  month. — Length  5  to  6  inches ;  Aveight  5 
to  6  ounces ;  eyes,  mouth,  and  nostrils  closed ; 
muscles  contractile ;  cerebral  convolutions  become 
manifest ;  gall-bladder  develops ;  the  sex  can  be 
determined ;  fontanelles  and  sutures  widely  open ; 
traces  of  ossification  in  frontal,  occipital,  and  mastoid 
bones ;  the  umbiUcal  cord  acquires  the  gelatine  of 
Wharton. 
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Fifth  month. — Length  9  to  10  inches  ;  weight  8 
to  10  ounces;  hair  commences  to  appear  on  the  head; 
liver  secretes  bile,  and  meconium  is  found  in  the 
intestinal  canal ;  nails  begin  to  form ;  ossific  points 
may  be  seen  in  the  ischia. 

Sixth  month. — Length  11  to  13  inches;  weight 
about  1  pound ;  eyelashes  formed ;  cranial  bones 
ossified,  but  sutures  and  fontanelles  still  open ;  ossific 
lioints  in  pubic  bones  :  the  deposition  of  fat  com- 
mences in  the  subcutaneous  areolar  tissue  ;  the 
!  testicles  have  not  descended ;  the  eyelids  are  open. 

Seventh  month. — Length  14  to  15  inches  ;  weight 
i  3  to  4  pounds ;  hairs  longer  and  darker ;  skin 
covered  with  sebaceous  matter ;  fat  present  under 
the  skin  ;  pupillary  membrane  disappearing ;  testicles 
I  have  descended  ;  the  foetus  is  now  capable  of  a  separ- 
1  ate  existence,  or,  in  other  words,  is  viable. 

Eighth  month. — Length  15  to  18  inches;  weight 

4  or  5  pounds ;  cornea  clear;  pupillary  membrane 
has  quite  disappeared. 

Ninth  month. — Length  19  to  20  inches;  weight 

5  to  10  pounds.  Cases  are  recorded  where  the  latter 
weight  has  been  exceeded  by  6  or  7  pounds. 

As  an  aid  to  the  memory  in  every-day  practice  it 
is  convenient  to  note  the  following  numerical  rela- 
tions : — In  the  third  and  fourth  months  the  number 
of  inches  measured  by  the  foetus  are,  roughly  speak- 
ing, equal  to  the  number  of  the  months ;  in  the 
fifth,  sixth,  seventh,  and  eighth  months  the  number 
of  inches  are  eciual  to  double  the  number  of  the 
months. 


G 
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CHAPTER  VI. 

THE  GRAVID  UTERUS. 

Tpie  unimpregnated  uterus  can  scarcely  be  regarded 
as  fully  developed,  inasmuch  as  amongst  its  ultimate 
elements  it  contains  cells  and  muscular  fibres  capable, 
under  the  appropriate  stimulus,  of  extended  gi'owth 
and  development ;  but  if  the  stimulus  is  withheld, 
these  elements  remain  for  any  length  of  time  in  a 
latent,  undeveloped  condition.  The  most  remarkable 
feature  in  the  gravid  uterus  is  its  rapid  and  great 
expansion;  before  impregnation  it  is  about  2|  inches 
long,  and  weighs  about  1^  ounce;  at  the  ninth  month 
of  pregnancy  it  measures  12  inches  in  length,  and 
weighs,  immediately  after  delivery,  about  2  pounds. 
During  the  two  or  three  first  months  of  pregnancy 
the  uterus  maintains  the  shape  of  its  unimpregnated 
state,  but  it  gradually  becomes  more  spherical ;  after 
the  third  month  and  later  on,  the  perpendicular  dia- 
meter increases  in  greater  proportion  than  the  trans- 
verse, causing  the  organ  to  assume  the  characteristic 
ovoid  form  of  the  later  months  of  pregnancy.  At 
first  the  walls  increase  a  little  in  thickness,  but  after- 
wards they  become  thinner,  when  on  section  the 
outline  of  the  cavity  corresponds  with  the  external 
contour  of  the  organ. 

As  the  uterus  increases  in  size  the  cervix  appears 
to  project  less  into  the  vagina.  The  usual  ex-planation 
of  this  change  is  that  the  cervix  becomes  drawn  up 
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and  absorbed,  so  to  speak,  into  the  uterine  body. 
So  long  ago  as  1826  Holtz,  and  more  recently  Drs. 
Farre  and  Duncan  have  shown  that  the  cervix 
maintains  its  normal  length  until  the  last  two  weeks 
of  pregnancy,  when  it  does  iindergo  shortening — the 
result  of  incipient,  painless  uterine  contractions.  In 
the  unimpregnated  uterus  the  cervix  is  firm  and  hard ; 
in  the  pregnant  state  the  cervix  is  relaxed,  infiltrated, 
and  softened,  so  that  by  the  seventh  or  eighth 
month  it  is  scarcely  distinguishable  from  the  vaginal 
walls.  There  is  therefore  no  real  shortening  or 
i  ibliteration  of  the  cervix  until  the  period  immediately 
preceding  labour.  At  the  early  period  of  pregnancy, 
owing  to  its  increased  weight,  the  uterus  sinks  some- 
what into  the  pelvis,  and  cannot  be  felt  through  the 
abdominal  walls ;  but  about  the  third  or  fourth 
month  its  fundus  emerges  from  the  pelvis,  reaches 
the  umbilicus  about  the  sixth  month,  and  continues 
to  rise,  until  at  last  it  attains  the  level  of  the  ensiform 
cartilage. 

In  its  ascent  the  uterus  is  directed  at  first  by  the 
axis  of  the  pelvic  brim  upwards  and  forwards  ;  after- 
wards this  position  is  maintained  by  the  sacral  pro- 
montory and  the  symphysis  pubis,  so  that  the  womb 
lies  immediately  behind  the  abdominal  walls,  and  is 
thus  placed  in  the  best  position  for  the  avoidance  of 
pressure,  either  on  the  bowels,  inferior  cava,  or 
aorta. 

The  actual  increase  in  bulk  of  the  uterine  walls  is 
due  mainly  to  hypertrophy  of  the  muscular  coat,  the 
peritoneal  envelope  simply  enlarging  so  as  to  keep 
pace  with  it;  the  mucous  lining,  however,  by  develop 
ing  into  the  decidua,  adds  somewhat  to  the  entire 
thickness  of  the  walls.  The  muscular  coat  of  the 
uterus  consists  of  three  layers,  described  when  treat- 
ing of  the  unimpregnated  organ,  but  these  are  more 
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strongly  defined  in  the  gravid  state.  The  internal 
layer,  arranged  concentrically  around  tlie  opening  of 
each  Fallopian  tube,  and  in  a  circular  direction  round 
the  body,  is  thin ;  the  middle  layer  is  thicker  and 
interlaces  in  all  directions ;  the  external  consists  of 
transverse  and  longitudinal  fibres;  the  transverse 
fibres,  found  principally  on  the  anterior  and  posterior 
surfaces,  surround  the  entire  organ,  and  merge  into 
the  round,  broad,  and  ovarian  ligaments.  The 
direction  of  these  various  fibres,  however,  is  not  so 
manifest  in  the  recent  state  as  many  of  the  diagram- 
matic representations  would  lead  us  to  believe. 

In  speaking  of  the  unimpregnated  uterus,  refer- 
ence was  made  to  the  existence  of  small  fibre  cells 
and  nuclei  in  the  muscular  coat ;  now  it  is  to  the 
enlargement  of  the  fibre  cells  into  smooth  muscular 
fibres  of  colossal  size,  and  the  development  of  new 
cells  into  first  the  small  and  then  the  large  fibres, 
that  this  hypertrophy  of  the  muscular  coat  is  due. 
According  to  KoUiker  this  transformation  takes  place 
up  to  the  sixth  month,  after  which  period  none  but 
the  colossal  fibres  are  to  be  found.  The  blood-vessels 
of  the  gravid  uterus  are  considerably  enlarged,  the 
veins  obtaining  a  muscular  coat  developed  fi-om  em- 
bryonic cells  pre-existing  in  their  middle  tunic.  The 
veins  supplying  the  placenta  are,  however,  less  amply 
furnished  than  the  rest  of  the  uterine  veins. 

The  question  whether,  in  the  gravid  uterus,  an 
actual  augmentation  of  nerve  supply  takes  place  is 
a  contested  point.  Dr.  E.  Lee,  amongst  a  number 
of  other  disputants,  holds  that  the  uterme  nerves 
increase  in  bulk  during  the  gravid  state;  on  the 
other  side,  Dr.  Snow  Beck  asserts  that  there  is  no 
increase  of  nerve  tissue.  Dr.  Snow  Beck  in  his  dis- 
sections removed  the  neurilemma  from  the  nerves  of 
the  gravid  womb,  and  then  compared  the  fine  nerve 
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■fibres  with  those  of  the  unimpregnated  organ,  and 
found  that  no  increase  in  size  had  taken  place.  It  is 
now  generally  admitted  that  any  apparent  increase  in 
the  size  of  the  nerves  is  due  solely  to  enlargement  of 
the  neurilemma,  which  is  merely  fibrous  tissue,  and  is 
neither  a  "  generator  nor  a  conductor  "  of  nerve  force. 

Involution  of  the  Uterus— The  uterus  after  delivery 
occupies  the  whole  of  the  pelvic  cavity,  and  is  reduced 
to  about  eight  inches  in  length,  the  thickness  of  its 
walls  being  one  inch :  its  interior,  as  far  as  the  internal 
OS,  is  devoid  of  mucous  membrane,  but  that  of  the 
cervix  is  retained.  That  portion  of  the  uterine  wall 
which  gives  attachment  to  the  placenta  is  nodulated, 
and  exhibits  the  obstructed  openings  of  the  large 
placental  veins. 

The  first  step  towards  the  diminution  of  bulk  is 
the  contraction  of  the  muscular  fibres ;  then  about 
the  end  of  the  first  week  fatty  degeneration  ensues  in 
the  substance  of  the  large  fibres  which  gradually 
undergo  absorption.  At  the  end  of  the  fourth  week 
nucleated  cells  make  their  appearance  and  develop 
into  new  muscular  fibres,  replacing  the  effete  structure 
about  the  end  of  the  second  or  third  month.  The 
remains  of  the  decidua  are  broken  up  by  fatty  de- 
generation and  pass  away  in  the  lochia,  and  at  the 
end  of  the  first  month  the  new  mucous  membrane 
begins  to  develop.  The  epitheliu^m  cilia  first,  and 
afterwards  the  utricular  glands  are  renewed,  and  are 
completed  about  the  ninth  or  tenth  week,  when  the 
whole  organ  resumes  its  normal  condition. 

Iceiiis  in  liter o. — The  entire  foetal  attitude  is  that 
of  flexion.  At  the  end  of  pregnancy  the  spine  is 
curved  forwards,  the  chin  resting  on  the  sternum,  the 
thighs  flexed  on  the  trunk,  the  knees  bent,  and  the 
arms  crossed  over  the  front  of  the  chest,  the  head 
being  the  most  dependent  part.    This  arrangement 
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of  the  trunk  and  limbs  gives  to  the  foetus  an  ovoid 
outhne  which  is  well  adapted  to  the  uterine  cavity, 
and  presents  it  in  the  most  favourable  position  for 
passing  through  the  maternal  pelvis. 

It  used  to  be  held  that  when  once  the  fcetus  had 
taken  up  its  position,  this  was  maintained  until 
delivery ;  but  repeated  examinations  have  revealed 
that  in  the  majority  of  cases  changes  of  position  take 
place  from  time  to  time,  that  they  occur  more 
readily  during  the  earlier  months,  are  most  fre- 
quent in  multiparse,  and  are  often  caused  by  contracted 
pelves. 

The  reason  why  the  head  presents,  in  the  great 
majority  of  cases,  has  been  variously  accounted  for, 
the  most  practical  explanation  being  that  it  is  deter- 
mined by  gravitation,  aided  by  the  form  and  inclination 
of  the  uterine  cavity.    A  series  of  experiments  were 
made  by  Veit,  who  placed  a  fcetus  in  a  spheroidal 
vessel  of  salt  water,  of  specific  gravity  identical  with 
that  of  the  fcetus,  when  it  was  found  that  its  head 
gravitated  lower  than  its  breech,  there  being  also  a 
downward  inclination  of  the  right  shoulder,  which 
was  accounted  for  by  the  position  of  the  liver.  Dr. 
Matthews  Duncan  found  that  the  specific  gravity  of 
the  detached  head  exceeded  that  of  the  trunk,  and  by 
a  number  of  other  experiments  and  logical  deductions 
therefrom  has  considerably  developed  the  gravitation 
theory.    The  shape  and  inclination  of  the  uterine 
cavity,  as  was  previously  remarked,  exert  considerable 
influence.    When  a  woman  is  in  an  upright  position^ 
the  anterior  wall  of  the  uterus  forms  an  angle  of  35° 
with  the  horizon,  down  which  incline  the  foetus  has 
a  tendency  to  slide,  checked,  however,  by  the  cervix 
and  closed  os.    If  the  woman  is  placed  on  her  back, 
still  the  uterus  is  in  an  inclined  position,  its  angle 
with  the  horizon  being  now  55°,  so  that  whether  the 
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woman  is  standing  or  lying  on  her  back  (the  superior 
crravity  of  the  head  being  allowed)  the  foetus  will 
naturally  present  with  its  cephalic  extremity  towards 
the  OS,  impelled  thereto  partly  by  gravitation  partly 
by  the  inclination  of  the  uterine  walls.  When  the 
mother  lies  on  either  side  the  uterus  is  horizontal, 
which  would  leave  the  position  of  the  fostus  unaltered 
in  its  relation  to  the  womb ;  but,  as  Schroeder  ob- 
served, if  the  fundus  is  tilted  over  toward  the  side  on 
which  the  woman  lies,  the  foitus,  obeying  the  laws  of 
gi-avity,  would  reverse  its  position,  and  a  breech  pre- 
sentation would  result.  This,  however,  could  take 
place  only  during  the  earlier  months  when  the  cavity 
of  the  uterus  is  larger  in  proportion  to  the  size  of  the 
foetus.  Sir  James  Simpson  endeavoured  to  account 
for  the  position  of  the  fostus  by  reflex  action  ;  but  we 
are  inclined  to  prefer  the  foregoing  simpler  explana- 
tion to  his  ingenious  theory. 

The  various  processes  of  development  of  the  uterus 
and  fo3tus  at  length  completed,  the  time  comes  for  the 
final  act  of  the 'generative  function — the  expulsion  of 
the  foetus.  The  body  of  the  uterus,  it  will  be  remem- 
bered, receives  its  nervous  supply  from  the  sympa- 
thetic, the  cervix  only  being  supplied  by  the  spinal 
system.  Labour,  from  its  initiatory  phase  to  its  full 
development,  is  the  result  of  reflex  action.  For  some 
time  previous  to  the  completion  of  pregnancy  the 
decidua  becomes  separated  from  the  uterine  walls, 
with  the  exception  of  that  portion  of  it  to  which  the 
placenta  is  attached,  the  decidua  serotina.  This  de- 
tachment is  brought  about  by  fatty  degeneration, 
followed  by  absorption,  thus  producing  solution  of 
continuity,  and  placing  the  foetus  and  its  membranes 
in  the  position  of  a  foreign  body  in  the  uterus. 
Irritation  of  the  uterine  nerves  is  then  set  up,  to  be 
by  them  transferred  to  the  sympathetic  ganglia,  and 
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thence  reflected  in  the  form  of  motor  activity  to  the 
muscular  coat  of  the  uterus. 

When  once  the  requisite  amount  of  nervous  tension 
is  established,  a  discharge  follows  in  the  shape  of 
uterine  contraction,  succeeded  by  a  period  of  repose ; 
after  a  time  renewed  irritation  i^eproduces  nervous 
excitation,  which  again  culminates  in  a  fresh  dis- 
charge of  nerve  force,  to  be  folloAved,  as  before,  by  a 
period  of  rest.  These  alternations  of  energy  and 
quiescence  succeed  each  other  with  increasing  rapidity, 
and  by  degrees  assume  an  inverse  ratio  towards  each 
other,  the  contractions  becoming  longer  and  the 
intervals  shorter.  The  diaphragm  and  abdominal 
muscles  are  now  brought  into  play,  at  first  in  obedi- 
ence to  the  will,  but  in  the  latter  stage  their  move- 
ments become  reflex,  until  at  last  the  combined 
action  of  these  co-ordinated  forces  eff'ects  the  expul- 
sion of  the  foetus.  The  relation  of  the  force  brought 
to  bear  by  the  uterus  itself,  to  that  exerted  by  the 
abdominal  muscles  in  the  act  of  expulsion,  has  been 
variously  estimated.  Many  indications,  however, 
prove  that  the  uterus  is  far  more  powerful ;  for  in- 
stance, note  the  futility  of  simple  abdominal  contrac- 
tions to  efi'ect  expulsion  of  the  foetus  in  cases  of 
uterine  inertia. 

Although  all  uterine  contraction  is  induced  by 
nervous  irritation,  originating  in  the  organ  itself,  it 
is  not  altogether  independent  of  mental  impressions. 
It  is  well  known  that  the  advent  of  the  medical  at- 
tendant, especially  if  a  stranger  to  the  patient,  mil 
occasionally  induce  temporary  cessation  of  the  pains  ; 
other  mental  stimuli,  on  the  contrary,  will  induce 
action  previously  in  abeyance.  These  impressions 
are  probably  transferred  to  the  sacral  nerves  which 
supply  the  cervix,  and  by  them  are  communicated  to 
the  sympathetic. 
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The  mechanism  which  effects  the  dilatation  of  the 
OS  uteri  during  habour  is  subject  to  some  doubt, 
some  considering  it  to  be  entirely  passive,  others 
partly  passive  and  partly  active.  When  the  paucity 
of  circular  muscular  fibres  in  the  cervix  is  taken  into 
consideration,  with  the  fact  that  individually  none  of 
these  fibres  entirely  surround  it,  but  merely  embrace 
segmental  portions,  it  is  not  difficult  to  conceive  how 
the  excess  of  power  from  the  body  of  the  uterus 
forces  the  coniform  bag  of  membranes  in  the  shape 
of  a  hydraulic  wedge  between  the  lips  of  the  os, 
and  gradually  distends  it  until  the  longitudinal  fibres 
are  brought  into  play,  which  then  render  great  assist- 
ance by  contracting  in  the  direction  of  the  fundus, 
and  thus  drawing  up  the  os  over  the  presenting  part 
of  the  foetus. 
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CHAPTER  VII. 

MECHANISM  OF  LABOUR. 

Under  the  designation  Mechanism  of  Labour  are  com- 
•preliended  the  various  movements  and  changes  in 
position  assumed  by  the  foetus  in  its  relation  to  the 
maternal  pelvis  during  labour.  It  is  the  basis  of  a 
scientific  knowledge  of  the  act  of  parturition,  and  it 
is  of  high  importance  to  the  student  thoroughly  to 
comprehend  this  mechanism,  for  a  mastery  of  it  "will 
lift  him  above  the  level  of  a  mere  midwife. 

Presentation. — By  this  term  we  simply  mean  that 
portion  of  the  fcetus  which  comes  foremost  in  the 
preliminary  stage  of  labour.  Presentations  are  divided 
into  Natural  and  Faulty.  Natural  presentation  com- 
prehends cranial,  breech,  knee,  and  footling  cases. 
Faulty  presentations  include  all  other  varieties. 
Either  end  of  the  foetus  may  present,  and  dehvery 
ensue ;  but  when  the  transverse  diameter  presents, 
delivery  is  impracticable  until  the  faulty  presentation 
is  rectified. 

The  cranial  is  by  far  the  most  frequent  presenta- 
tion, so  that  by  patients  and  nurses  it  is  usually 
spoken  of  as  the  natural  presentation ;  in  a  breech 
presentation,  on  the  contrary,  the  same  authorities  are 
wont  to  say  that  the  child  "  comes  the  wrong  way." 

Before  describing  the  various  cranial  presentations, 
we  will  give  a  short  description  of  the  anatomy  of  the 
foetal  head.    The  foetal  skull  (figs.  55-6-7)  is  oval  in 
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shape;  the  cranial  bones  are  soft,  and  separated  from  each 
other  by  membranous  divisions  called  sutures,  which 
serve  as  important  guides  in  determining  the  head's 
position  during  labour.  This  absence  of  rigid  bony 
union  admits  of  considerable  compression  and  modi- 
fication of  the  shape  of  the  head  during  parturition. 
The  principal  sutures  are  the  sagittal,  coronal,  and 
lambdoidal.  The  sagiital  suture  extends  from  the 
superior  angle  of  the  occipital  bone  to  the  root  of  the 


Fronto-raental.  Posterior  Fontanelles. 

nose.  It  separates  the  two  parietal  bones,  and  in 
the  foetus  marks  the  division  of  the  frontal  bone  into 
two  equal  parts. 

The  m-onal  suture  separates  the  frontal  from  the 
parietal  bones,  and  extends  between  the  greater  wing 
of  the  sphenoid  bone  on  each  side. 

The  lambdoidal  suture  separates  the  superior  edge 
of  the  occipital  bone  from  the  posterior  edge  of  the 
two  parietal  bones. 

There  are  two  fontanelles — the  ankrior,  quadran- 
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often  wanting 


gular  in  shape,  situated  at  the  junction  of  the  frontal 
and  parietal  bones;  the  imterior,  of  a  triangular  form, 

is  situated  at  the  junc- 
tion of  the  parietal  and 
occipital  bones,  and  is 
in  a  full- 
,  well-ossified  foe- 
tus. A  knowledge  of  the 
shape  and  topography 
of  these  fontanelles  is 
essential  to  enable  us  to 
discriminate  the  relative 
position  of  the  head  to 
the  pelvis. 

The   dimensions  of 
the  child's   head,  like 
those   -of    the  pelvis, 
Dr.  Murphy  gives  the 
head  in  a  form  easy  of 


Fig.  57. — Bi-PAEiETAi  Diameter  ;  Sagit- 
tal AUD  Lambdoidal  Sdtdees,  with 
Posterior  Fontanelle. 

should  be  accurately  known, 
measurements  of  the  foetal 
reference. 


Longitudinal. 

Measui'ements. 

Transverse 
Measurements. 

In. 

Occipito-Breg- ' 
matic     .    .  3J 

Occipito-Frontal  4| 

Occipito-Mental  5| 

In. 

Meiito-Breg- 
matic  ...  4 

Mento-Frontal  3J 

Mento-Occipital  5^ 

In. 

Bi-parietal  .    .  3J 

Bi-temporal    .  3 
Bi-zygomatic  3 J- 4 

The  head  may  present  in  four  different  ways.  First 
and  oftenest,  the  occiput  points  to  the  left  acetabulum, 
and  the  forehead  to  the  right  sacro-iliac  synchon- 
drosis. Second,  the  occiput  points  towards  the  right 
acetabulum,  and  the  forehead  to  the  left  sacro-iliac 
synchondrosis.  In  these  two  forms  it  will  be  observed 
that  the  occijmt  is  directed  towards  the  pubes  of  the 
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mother  ;  in  the  next  two  the  forehead  takes  this 
direction.  Thus,  in  the  third  cranial  presentation,  the 
occiput  points  where  the  forehead  points  in  the  first— 
to  the  right  sacro-iliac  synchondrosis,  and  the  forehead 
to  the  left  acetabulum.  In  the  same  manner,  the 
fourth  is  the  converse  of  the  second — the  occiput 
pointing  to  the  left  sacro-iliac  synchondrosis,  and  the 
forehead  to  the  right  acetabulum. 

Fkd  position. — Before  the  head  reaches  the  pelvis 


Fig.  58.— Head  entering  the  Pelvis  in  First  Position. 

its  long  diameter  is  parallel  to  the  brim ;  on  entering 
the  pelvis,  however,  it  flexes  and  assumes  what  is 
called  the  occipito-frontal  obliquity,  with  the  occiput 
directed  downwards,  and  the  chin  bent  on  the  ster- 
num. This  position  naturally  results  from  the 
i  junction  of  the  vertebral  column  and  head  being 
1  much  nearer  the  occiput  than  the  chin.  On  the 
application  of  the  expulsive  force  from  above,  the 
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resistance  being  below,  the  upper  portion  of  the  spine 
flexes  until  the  chin  rests  on  the  sternum,  thus 
steadying  the  head  and  afi'ording  another  point  for 
the  transmission  of  force  to  the  presenting  part. 

Whilst  the  head  is  in  this  position,  an  examination 
reveals  that  the  right  tuher  parklale  is  the  most  pro- 
minent part.  According  to  Naegel6  the  head  enters 
the  brim  obliquely,  the  right  parietal  bone  being 
much  lower  than  the  left ;  more  recent  authorities 


Fig.  59.— Head  within  the  Pelvic  Cavity— First  Position. 


deny  this  lateral  obliquity  and  agree  that  the  head 
enters  the  brim  with  both  parietal  bones  in  the  same 
plane.  The  sagittal  suture  traverses  the  pelvis  in 
the  right  oblique  diameter,  dividing  the  os  uteri 
unequally,  more  of  the  right  than  the  left  parietal 
bone  presenting,  and  on  this  spot  is  formed  the 
primary  caput  succedaneum,  or  scalp  tumour,  from 
pressure  of  the  head  on  the  os  uteri  during  dilatation. 
When  the  os  is  well  dilated,  the  sagittal  suture  may 
be  traced  forwards  and  dowmvards  (the  mother  being 
on  her  left  side)  to  the  posterior  foutanelle  and  lamb- 
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doidal  suture,  and  backwards  and  upwards  to  the 
anterior  fontanelle. 

As  the  head  advances  its  position  changes,  its 
long  diameter  gradually  assuming  a  parallelism  with 
the  conjugate  (or  antero-posterior)  diameter  of  the 
pelvis,  the  forehead  lodging  in  the  hollow  of  the  sacrum, 
and  the  occiput  being  turned  towards  the  pubes. 
The  rotatory  process  is  facilitated  by  the  two  inclined 
planes,  formed  by  the  front  of  the  left  ischial  spinous 


Fig.  GO.— HEiU3  Passing  under  Pubic  Arch— First  Position. 

process  and  the  obturator  muscle  on  the  one  j^art,  and 
the  sacro-sciatic  ligaments  on  the  other.  The  occiput 
is  prevented  from  rotating  in  an  opposite  direction 
by  the  left  ischial  spine,  and  the  forehead  by  the 
right  ischial  spine,  so  that  when  expulsive  force  is 
applied  from  above,  the  head  is  compelled  to  move 
along  these  two  inclined  planes,  with  a  twisting  or 
screw-like  motion,  and  passes  into  the  position  above 
described.   This  movement  of  the  head  may  be  readily 
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observed  by  keeping  the  finger  m  contact  with  it 
during  two  or  tlaree  pains.  It  will  be  found  that 
during  a  pain  rotation  takes  place  in  one  direction, 
and  as  the  pain  subsides  the  rotation  is  reversed,  the 
head  returning  somewhat  to  its  former  position;  these 
alternations  going  on  until  at  last  the  head  glides  into 
its  new  position.  Before  rotation  is  quite  effected 
the  chin  leaves  the  sternum,  and  the  frontal  portion 
of  the  head  advances  beyond  the  occiput,  thus  revers- 
ing the  previous  position.    The  presenting  part  is  now 


Fig.  (31.— Emergence  and  Extension  of  the  He.vd— First  Position, 

the  posterior  and  superior  quarter  of  the  right  parietal 
bone,  and  here  the  secondary^  caput  succedaneum  is 
formed  from  pressure  on  the  vaginal  orifice.  The 
occiput  is  now  wedged  against  the  pelvic  arch,  and 
remains  stationary  until  the  forehead  and  face  descend 
along  the  perineum,  pressing  against  the  coccyx,  which, 
yielding  about  an  inch,  enables  the  head  at  last  to 
emerge  under  the  pubic  arch ;  this  process  is  called 
the  movement  of  extension.  To  the  last  the  head 
maintains  a  certain  amount  of  obliquity  towards  the 
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right,  the  first  part  to  escape  being  the  upper  and 
posterior  part  of  the  right  parietal  bone. 

The  shouklers  have  now  to  undergo  a  simiLar  rota- 
tion (but  reverse  in  direction  to  that  of  the  head), 
produced  in  precisely  the  same  manner,  by  the  spine 
of  the  ischium  and  sacro- sciatic  ligaments.  The 
right  shoulder  glides  along  the  anterior  surface  of 
the  right  ischial  spine,  and  passes  forward  under  the 
arch  of  the  pubis,  and  rests  there  whilst  the  left 


Fig.  02.— Head  within  Pelvic  Cavity— Third  Position. 


shoulder  sweeps  along  the  perineum,  as  did  the  face 
when  the  head  was  undergoing  expulsion  ;  this  causes 
the  head  to  revert  to  the  first  position,  and  is  called 
the  movement  of  restitution.  The  objects  fulfilled  by 
these  various  movements  of  the  foetal  head  may  be 
thus  summed  up:— Flexion  (occipito-frontal  obliquity) 
is  the  means  of  always  presenting  the  shortest  diameter 
of  the  head  to  the  pelvic  canal ;  extension  causes  the 
head  to  advance  along  the  curved  passage  of  the 
pelvis;  rotation  and  restitution  place  the  foetus  in 
favourable  relation  to  the  varied  diameters  of  the 
pelvic  brim  and  outlet. 

H 
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Second  Position.— This  being  merely  the  converse  of 
tlie  first  position,  it  will  be  needless  again  to  go  through 
the  details,  all  that  has  been  said  about  the  first  posi- 
tion being  applicable  equally  to  the  second,  bearmg  ni 
mind,  however,  that  the  direction  of  the  head's  occi- 
pito-frontal  diameter  when  within  the  brun  is  in  the 
left  instead  of  the  right  oblique  diameter  of  the  pelvis. 

Third  jyosiiion.—lt  has  been  pointed  out  that  the 
head  in  this  position  presents  in  a  reverse  direction  to 


Fig.  63.-HEAD  PASSIKG  UNDER.PUBIC  AECH-ThIBD  POSITIOK. 

that  which  takes  place  in  the  first  and  second  posi- 
tions, that  is,  with  the  forehead  forwards  the  conse- 
quence being  that  the  mechanism  of  this  class  of 
labours  presents  more  difficulties  than  are  met  with 

in  the  former  class.  _  j  .i  ■  4. 

When  the  head  enters  the  brim  it  is  found  that  the 
sagittal  suture  traversing  the  peMs  in  the  right  oblique 
diLneter  may  be  traced  downwards  '^^^^  f^;;^^;^^\^^ 
the  anterior  fontanelle,  and  upwards  and  backwards 
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to  the  posterior  fontanelle ;  the  difference  in  the  situa- 
tion of  the  fontanelles  (the  posterior  being  generally 
the  lower)  is  a  means  of  diagnosing  this  jDosition. 

Labour  may  here  terminate  in  two  ways — either  by 
the  forehead  remaining  towards  the  pubes,  expulsion 
taking  place  in  this  position,  or  by  the  occurrence  of 
rotation  into  the  second  position,  with  the  forehead 
towards  the  left  sacro-iliac  synchondrosis,  and  the 
occiput  towards  the  right  acetabulum. 

If  the  head  passes  down  so  that  the  occiput  takes 
up  a  position  behind  the  right  ischial  spine,  this  part 
presents  a  barrier  over  which  the  occiput  cannot  pass, 
so  that  rotation  is  impossible,  and  the  head  is  com- 
pelled to  descend  unaided  by  the  screwing  movement. 


Fig.  04.— Outline  of  the  Internal  Surface  of  the  left  half  of  the 
Pelvis.  The  two  curved  lines  mark  the  path  of  the  head  in  the  iirst.  and 
in  the  occipito-anterior  termination  of  the  fourth  positions. 

the  forehead,  face,  and  chin  passing  under  the  pubic 
arch,  and  the  occiput  passing  along  the  sacrum  and 
perineum. 

The  more  usual  course,  however,  in  the  third  pre- 
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sentation  is  for  the  occiput  to  descend  in  front 
the  right  ischial  spine,  and  to  move  along  its  anterior 
surface,  the  forehead  being  at  the  same  time  du'ected 
by  the  sacro-sciatic  ligaments  into  the  second  position. 
When  the  occiput  descends  freely  (the  anterior  fon- 
tanelle  being  out  of  the  reach  of  the  finger),  the  posi- 
tion is  favourable  for  rotation  ;  if,  however,  the  fore- 
head continues  to  descend,  it  is  probable  that  delivery 
will  take  place  in  the  manner  first  described. 

Bearing  these  facts  in  mind,  it  is  sometimes  pos- 
sible to  assist  in  inducing  rotation  by  pressmg  up  the 
brow  towards  the  ileo-pectineal  line,  so  that  the  fore- 
head may  ride  over  the  left  ischial  spine  whilst  the 
occiput  passes  under  the  spine  of  the  opposite  side. 

Fourth  Position.— This  position  bears  a  like  relation 
to  the  third  that  the  second  does  to  the  first,  the  occi- 
pito-frontal  diameter  of  the  head  presenting  in  the  left 
oblique  diameter  with  the  anterior  fontanelle  towards 
the  right  acetabulum.  In  this  position  rotation  is  con- 
sidered to  be  more  difficult  on  account  of  the  rectum 
diminishing  the  left  oblique  diameter  of  the  pelvis. 

With  regard  to  the  relative  frequency  of  the  various 
cranial  presentations,  it  appears  from  statistical  observ- 
ations that  the  first  and  third  are  far  the  most  fre- 
quent, the  second  and  fourth  occupying  a  very  mucli 
lower  percentage  rate.  Leishman  gives,  as  average 
numbers  : — 

First  Position.  Second  Position.  Tliird  Position.  Fourtl.  Position. 

67-03  9-52  20-92  2  52. 
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CHAPTER  VIII. 

MECHANISM  OF  LABOUR — Continued. 

Face  Presentations. — These  are  also  divided  into  four 
classes  : — 

First,  Face  in  right  oblique  \ 

diameter  of  pelvis  "  .    .  U^.^i,,^^^^  forwards. 
Second,  Face  m  leit  oblique  [ 
diameter  of  pelvis     .    .  j 
Third,  Face  in  right  oblique  ^ 


diameter  of  pelvis     •    •  '  tti     -u    1 1    i  i 
r,    ji  -ry      •   1       1  T       /  r  orehead  backwards. 
J^ourtli,  ±ace  in  leit  oblique  i 

diameter  of  pelvis     .    .  / 


These  presentations  differ  from  cranial  presenta- 
tions in  extension  of  the  head  having  taken  the  place 
of  flexion  ;  this  extension  brings  the  face  into  the 
presenting  position  instead  of  the  vertex.  If  the 
formation  of  the  face  is  considered  in  relation  to  the 
pelvis,  it  is  obvious  that  in  face  presentations  the  chin 
will  naturally  occupy  the  position  that  the  occiput 
fills  in  cranial  presentations  ;  it  therefore  follows  that 
in  facial  presentations  the  natural  way  of  delivery  is 
for  the  chin  to  emerge  under  the  pubic  arch,  and  the 
forehead  to  pass  along  the  perineum. 

First  Facial  Presentation. — When  the  face  is  in  this 
position  the  nose  is  in  the  right  oblique  diameter, 
the  forehead  looking  towards  the  left  acetabulum. 
Tracing  the  nose  in  the  opposite  direction,  that  is, 
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backwards  and  upwards,  the  mouth  and  chin  are 
felt  towards  the  right  sacro-iUac  synchondrosis.  The 
nose,  like  the  sagittal  suture  in  the  first  cranial  pre- 
sentation, divides  the  os  uteri  unequally,  the  right 
side  of  the  face  taking  the  anterior  and  larger  por- 
tion. ,  , 

•The  presenting  part  is  the  upper  portion  ot  the 
right  malar  bone,  and  on  it,  implicating  the  eye,  wdl 
be  found  the  primary  caput  succedaneum.    As  the 
face  enters  the  brim,  the  chin  comes  in  contact  with 
the  anterior  surface  of  the  right  ischial  spme,  which 
induces  rotation  from  right  to  left,  being  opposite  m 
direction  to  the  rotation  performed  m  the  first  cranial 
presentation.    The  forehead  and  cranium  are  now  in 
the  hollow  of  the  sacrum,  and  the  presenting  part 
will  be  found  lower  down  the  face  than  before,  namely, 
the  right  cheek  and  angle  of  the  mouth,  where  the 
secondary  caput  succedaneum  will  be  formed  if  the 
face  remains  long  enough  in  this  position,    ihe  clim 
now  passes  under  the  pubic  arch,  and  rests  agamst  it, 
whilst  the  forehead  and  vault  of  the  cranium  dilate 
the  perineum  and  glide  along  it,  performmg  a  move- 
ment of  flexion  in  every  respect  analogous  to  the 
extension  which  takes  place  in  the  first  cranial  pre- 
sentation when  the  occiput  is  fixed  against  the  pubic 
arch     A  further  noticeable  analogy  is  that  the  chm, 
like  'the  occiput  in  the  last-mentioned  presentation, 
does  not  emerge  exactly  in  the  antero-posterior  line 
but  slightly  to  the  right.    The  shoulders  rotate  and 
emerge  as  in  the  first  cranial  presentation. 

s!mid  Facial  Presentation.— The  forehead  here  pre- 
sents towards  the  right  acetabulum,  and  the  chm 
towards  the  right  sacro-ihac  synchondrosis,  the 
mechanism  being  identical  with  the_  last  described 
presentation  save  that  the  various  positions  and  rota- 
tions are  reversed. 
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Third  Facial  Presentation. — The  nose  will  be  found 
to  be  in  the  right  oblique  diameter,  with  the  forehead 
towards  the  right  sacro-iliac  synchondrosis,  and  the 
left  malar  bone  is  the  presenting  part.  The  chin 
o-lides  along  the  anterior  siu'face  of  the  left  ischial 
spine  under  the  pubic  arch,  whilst  the  forehead  and 
cranium  pass  along  the  perineum.  This  presentation 
and  its  converse,  the  forirth,  are  very  rarely  met 
with. 

According  to  Churchill,  face  presentations  occur 
once  in  every  223i  cases,  and  the  relation  that  the 
first  presentation  bears  to  the  second,  according  to 
Naegel^,  is  as  22  to  17.  Ordinarily  face  presenta- 
tions do  not  call  for  much  in  the  way  of  active  treat- 
ment, but  if  aid  seems  to  be  needed  the  finger  may 
be  introduced  into  the  mouth  and  an  attempt  made 
to  promote  rotation  forwards  and  downwards,  so  as 
to  bring  the  chin  under  the  pubic  arch.  The  neck 
being  bent  far  back  puts  on  the  blood-vessels  a  degree 
of  pressure  which  it  is  advisable  to  relieve  as  soon  as 
occasion  demands  ;  hence  the  forceps  may  be  used 
earlier  here  than  in  cranial  presentations. 

Broiv  presentation  is  an  unfavourable  form  of  face 
presentation,  and  the  presenting  part  being  one  of 
the  frontal  protuberances,  the  forceps  will  be  gener- 
ally required. 

Pelvic  Presentations. — Pelvic  presentations  are  now 
usually  included  amongst  the  natural  presentations. 
A  contrary  opinion  was  long  held,  and  the  earlier 
obstetricians  used  to  attempt  to  recitfy  presentations 
of  this  class.  Now,  however,  it  is  acknowledged  that 
although  fcetal  life  is  placed  in  greater  jeopardy, 
pelvic  presentations  are  not  more  riskful  to  the  mother 
than  cranial  presentations. 

The  head  of  the  foetus  in  utero  is  obviously  the 
most  bulky  and  unyielding  part ;  Avhen,  therefore,  in 
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cranial  or  face  presentations,  the  head  is  born,  the 
most  difficult  part  of  the  task  is  accomplished,  for 
now  the  pelvic  passage  of  the  mother  is  so  dilated 
that  the  rest  of  the  foetal  body  slides  out  with  com- 
parative ease.  In  pelvic  presentations,  on  the  con- 
trary, the  last  is  the  most  difficult  stage  of  delivery, 
for  although  in  breech  presentations,  with  the  legs 
flexed  on  the  trunk,  the  bulk  is  considerable,  yet 
these  soft  and  compressible  parts  fail  to  dilate  the 
canal  so  effectually  as  the  passage  of  the  comparatively 
hard  head,  so  that  when  the  cranium  arrives  at  the 
outlet  of  the  pelvis  it  has  further  to  dilate  the  parts. 
Another  difficulty,  too,  in  the  final  stage  of  pelvic  pre- 
sentation arises  from  the  uterus  having  only  the  head 
to  contract  on,  which  places  it  at  a  great  mechanical 
disadvantage,  as  it  can  exert  but  feeble  expulsive 
force.  If  at  this  stage  the  head  does  not  speedily 
follow,  the  trunk  compresses  the  cord  and  suffocates 
the  child.  These  are  the  principal  reasons  why  the 
foetus  is  so  much  more  frequently  sacrificed  in  pelvic 
than  in  cranial  presentations. 

The  mechanism  of  pelvic  presentations  bears  a 
considerable  resemblance  to  that  of  cranial  presenta- 
tions, modified  by  the  difference  existing  between  the 
presenting  parts. 

Pelvic  presentations  may  be  divided  into  four 
classes,  two  with  the  foetal  abdomen  towards  the 
maternal  spine,  and  two  with  the  foetal  abdomen 
towards  the  maternal  abdomen.  In  the  first  pelvic 
presentation  the  breech  is  in  the  left  oblique  diameter, 
with  the  left  trochanter  forwards,  and  du-ected  towards 
the  right  acetabulum.  When  the  os  uteri  is  fairly 
dilated,  the  sulcus  between  the  nates  is  found ^  to 
be  in  the  right  oblique  diameter,  with  the  genital 
organs  towards  the  right  sacro- iliac  synchondrosis, 
and  the  anus  and  sacrum  to  the  front.   It  is  a  matter 
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of  the  greatest  impoi'tance  to  be  able  to  detect  pelvic 
presentations  with  certainty,  and  although  to  the  eye 
there  is  considerable  difference  betAveen  the  nates 
and  shoulder,  still  when  only  the  tips  of  one  or  two 
fingers  can  be  brought  to  bear  on  the  exploration,  the 


Fig.  Co.— Pelvic  Presentation— First  Position. 

discrimination  of  the  parts  is  not  a  little  difficult: 
for  example,  in  a  hasty  and  imperfect  examination, 
the  female  genital  organs  may  be  easily  confounded 
with  the  margin  of  the  axilla :  if,  however,  the  ex- 
amination is  conducted  with  adequate  care,  and  the 
various  parts  are  thoroughly  identified,  all  difficulties 
may  be  overcome.  The  anus  and  the  asperities  on 
the  back  of  the  sacrum  are  specially  trustworthy  in 
the  diagnosis  of  breech  presentations.  The  breech  in 
pas.sing  through  the  pelvis  performs  a  rotation  some- 
what similar  to  but  not  so  complete  as  that  which 
the  head  undergoes  in  cranial  presentations  :  this  in- 
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complete  rotation  is  due  to  the  softness  and  compress- 
ibility of  the  presenting  part,  whidi  adapts  itself  to 
the  pelvic  inclines  without  effecting  the  usual  changes 
in  position  in  the  child's  body,  the  result  bemg  that 
the  trunk  passes  through  the  pelvis  nearly  but  not 
quite  in  the  antero-posterior  diameter.    A¥hen  enter- 
ing the  brim  the  left  hip  descends  lower  than  the 
right,  and  this  relative  position  is  maintamed  until 
the  left  hip  reaches  the  pubic  arch,  when  it  is  par- 
tially arrested  ;  the  opposite  hip  then  glides  along  the 
perineum,  describing  the  arc  of  a  circle  whose  centre 
is  the  point -d'apimi  of  the  left  hip  with  the  pubic 
arch.    As  soon  as  the  right  hip  passes  through  the 
outlet  the  breech  descends,  the  legs  escape,  and  the 
lower  part  of  the  trunk  is  born.    The  descent  and 
exiuilsion  of  the  shoulders  are  effected  in  the  same  way 
as  in  the  hips— the  left  shoulder  first  descends  under 
the  pubic  arch  and  there  forms  the  centre  on  which  the 
right  shoulder  revolves  along  the  perineum  vmtil  both 
emerge,  leaving  the  head  only  in  the  pelvis.  Whilst 
all  this  has  been  taking  place  the  head  has  become 
flexed  on  the  sternum,  a  position  it  is  important  not 
to  disturb  by  making  undue  traction  on  the  trunk, 
lest  the  neck  may  become  extended  and  the  arms  shp 
up  alongside  the  head,  and  thus  prove  a  serious  bar 
to  delivery.    As  the  shoulders  emerge  the  head  enters 
the  right  obhque  diameter  of  the  pelvis  with  the 
occiput  towards  the  left  acetabulum;  the  face  then 
rotates  into  the  hollow  of  the  sacrum,  the  occiput 
presses  on  the  pubic  arch,  and  the  chin  nose,  and  fore- 
head sweep  along  the  perineum       ^  ^he  head  is  boin 
Now  it  is  evident  how  important  it  is  that  the  dim 
should  keep  well  to  the  sternum  ;  indeed  sometimes 
it  becomes  necessary  to  assist  nature  m  this  respect 
to  depress  the  chin  by  pushing  on  the  malar  bones 
with  the  two  first  fingers  of  the  left  hand  on  each 
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side  of  the  nose  (or,  as  some  jDrefer,  in  the  moutli), 
and  at  the  same  time  to  make  pressure  with  the  two 
fingers  of  the  right  hand  against  the  occiput  in  an 
upward  direction. 

Second  Pelvic  Presentation. — This  is  the  converse  of 
the  Last,  the  hips  being  in  the  right  oblique  diameter, 
with  the  right  trochanter  forwards  and  towards  the 
left  acetabuhim.  The  movements  are  the  same  as  in 
the  first  presentation. 

Third  Pelvic  Presentation. — The  hips  occupy  the  left 
oblique  diameter,  with  the  right  trochanter  towards 
the  right  acetabulum ;  the  right  hip  presents ;  the 
head  enters  the  brim  in  the  right  oblique  diameter, 
with  the  occiput  towards  the  right  sacro-iliac  synchon- 
drosis, and  rotates  from  right  to  left.  Expulsion  is 
effected  as  in  the  first  pelvic  presentation. 

Fourth  Pelvic  Presentation. — The  hips  occupy  the 
right  oblique  diameter,  with  the  left  trochanter  for- 
wards and  towards  the  left  acetabulum  ;  the  left  hip 
is  the  presenting  part.  The  head  enters  the  pelvis 
in  the  left  oblique  diameter,  with  the  occiput  towards 
the  left  sacro-iliac  synchondrosis  j  rotation  is  eff'ected 
from  left  to  right,  until  the  face  passes  into  the  hollow 
of  the  sacrum.  Expulsion  is  effected  as  in  the  first 
pelvic  presentation. 

With  regard  to  the  relative  frequency  of  the  vari- 
ous forms  of  pelvic  presentations,  the  first  and  second 
are  most  common,  the  third  and  fourth  being  of  com- 
paratively rare  occurrence. 

Foot  and  Knee  Presentations. — So  far  as  mechanism 
is  concerned,  these  cases  do  not  differ  from  breech 
presentations.  It  is  therefore  unnecessary  to  go  again 
over  the  same  ground. 

Diagnosis. — In  footling  cases  the  membranes  usually 
descend  through  the  os  u.teri  in  an  elongated  form 
like  the  finger  of  a  glove,  the  foot  sometimes  being 
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recognisable  through  them.  When  the  membranes 
are  ruptured  the  presenting  limb  should  be  carefully 
examined  to  determine  whether  it  is  a  foot  or  a  hand. 
Notice  that  the  ends  of  the  toes  form  an  even  line 
whilst  the  ends  of  the  fingers  are  irregular  ;  the  great 
toe  is  in  close  proximity  to  the  rest,  whilst  the  thumb 
is  separate  and  more  mobile ;  the  projection  of  the 
heel  beyond  the  leg  is,  however,  the  special  diag- 
nostic test.  In  pelvic  and  footling  cases,  when  the 
trunk  emerges,  the  cord,  as  far  as  possible  must  be 
protected  from  pressure,  by  gently  pulling  it  do^vn  as 

the  foitus  descends,  so  as 
to  avoid  undue  tension,  and 
then  endeavouring  to  guide 
it  into  the  hollow  of  one 
of  the  sacro-iUac  synchon- 
droses. The  pulsation  of 
the  cord  must  be  observed 
with  the  finger,  and  if  any 
flao-eino;  of  the  circulation 
is  detected,  aid  must  be 
given  at  once,  or  the  life  of 
the  child  will  be  sacrificed. 
The  plan  already  described 
for  extracting  the  head  may 
be  tried;  but  if  there  is 
great  resistance,  the  forceps 
should  be  used. 

Transverse  Presentations. 
-—The  foetus  is  here  pre- 
sented broadside  to  the  os 
uteri  instead  of  endwise  as 
in  the  presentations  pre^n- 

Pig.  66.— Application  of  Forceps  ously  considered.     In  this 

TO  THE  AFTER-coMiNo  Head,     posltlou,   under  ordinary 
circumstances,  it  is  impossible  for  delivery  to  take 
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place  without  the  assistance  of  art.  The.se  prcscnta- 
tious  arc  therefore  classified  as  unnatural ;  shoulder, 
elbow,  and  hand  presentations  are  included  in  this 
group  under  the  generic  title  of  arm  presentation. 
They  are  divided  into  four  varieties — two  with  the 
child's  back  towards  the  abdomen  of  the  mother,  and 
two  with  the  child's  back  towards  the  spine  of  the 
mother.    In  any  of  these  cases  the  child's  head  may 


Fig.  C7. — Arm  Presentation. 


lie  to  the  right  or  to  the  left ;  hence  the  four  positions. 
There  is  no  necessity  to  speak  of  the  mechanism  of  this 
form  of  presentation,  as  delivery  is  usually  effected  by 
artificially  converting  it  into  a  footling  case.  The  early 
diagnosis  of  transverse  presentations  is  very  import- 
ant, but  not  very  easy  to  determine,  as  the  present- 
ing part  is  generally  out  of  finger  reach  until  labour 
has  advanced  in  some  degree.  The  shoulder  is 
usually  the  first  part  to  appear  at  the  os,  the  arm 
coming  down  later  on.    It  may  be  distinguished  from 
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the  breech  by  being  less  fleshy,  and  by  havmg  but 
one  projecting  part,  whereas  the  breech  has  two, 
with  the  genital  organs  between.    If,  however,  there 
is  any  doubt,  the  best  authorities  deem  it  advisable 
to  gently  disengage  the  limb,  when  the  foot  or  hand 
Avill  at  once  decide  the  question.     If  the  arm  is 
down,  it  should  be  ascertained  whether  the  head  or 
shoulder  accompanies  it ;  if  the  head,  it  is  better  not 
to  interfere  until  it  enters  the  brim,  lest  bad  be 
made  worse  by  the  coliversion  of  a  head  and  arm 
into  a  shoulder  presentation,  pure  and  simple.  After 
the  head  has  entered  the  brim,  the  arm  may  be 
pressed  up  alongside  it  during  the  interval  between 
two  pains,  and  kept  up  during  a  pain  or  two,  when  it 
wUl  probably  be  carried  up  over  the  brim,  and  allow 
the  head  to  present  alone.    If  the  shoulder  accom- 
panies the  arm,  the  operation  of  turning  should  at 
once  be  resorted  to ;  for  if  the  foetus  and  maternal 
pelvis  are  both  of  normal  size,  unaided  delivery  is 
impossible.    The  shoulder  becomes  jammed  tighter 
and  tighter  against  the  soft  parts  of  the  mother,  the 
child  dies  through  the  undue  pressure,  and  the  mother 
perishes  either  from  exhaustion  consequent  on  ex- 
tensive sloughing,  or  from  rupture  of  the  uterus, 
brought  on  by  violent  but  futUe  attempts  to  exi^el 
its  contents. 

Spontaneous  Evolution  and  Expulsion.— Under  certam 
circumstances,  however,  cases  of  arm  presentation 
have  been  delivered  by  the  unaided  natural  eflorts. 
This  may  be  effected  in  two  ways.  First,  by  the 
uterus  relaxing  so  far  as  to  allow  the  arm  to  recede 
and  the  breech  to  come  down,  constitutmg  the  spon- 
taneous evolution  of  Denman,  a  phenomenon  of  ex- 
tremely rare  occurrence;  and  second,  by  the  arm 
remaining  down  and  the  neck  and  shoulders  imping- 
ing on  the  pubic  arch,  forming  the  centre  of  motion 
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for  the  trunk  to  revolve  on.  Expulsion  takes  place 
by  the  trunk  becoming  gradually  doubled  on  itself, 
and  moving  down  the  hollow  of  the  sacrum  to  the 
perineum,  delivery  being  accomplished  as  in  pelvic 
presentations.  This  form  is  of  relatively  more  frequent 
occurrence  than  the  last,  and  is  described  as  the  spon- 
taneous expulsion  of  Douglas,  Avho  first  described  it. 
This  obstetrician  held  it  to  be  the  true  explanation 
of  Denman's  spontaneous  evolution ;  later  observers 


Fig.  6S. — COMMENCEIIENT  OF  SPONTANEOUS  EVOLUTION. 


however,  have  corroborated  Denman,  and  it  is  now 
admitted  that  in  both  these  ways  delivery  may  take 
place.  For  Douglas's  variety  to  take  place,  either 
the  foetus  must  be  considerably  under,  or  the  mater- 
nal pelvis  over,  the  normal  size. 

The  causes  of  transverse  presentations  are  ascribed 
to  narrowness  of  the  pelvic  brim,  spasmodic  contrac- 
tion of  the  uterus,  or  undue  foetal  movement,  espe- 
cially when  associated  with  a  large  quantity  of  liquor 
amnii. 
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Funis  Presentation  consists  in  the  escape  of  a  loop 
of  the  funis  below^  the  presenting  part  of  the  foetus, 
and  is  a  compKcation  of  the  gravest  kind  with  regard 
to  the  life  of  the  child.  It  may  accompany  any  of 
the  numerous  forms  of  fojtal  presentation,  occurring 
least  frequently  with  cranial,  oftener  with  breech,  and 
most  of  all  with  transverse  presentations.  This  dis- 
proportion may  be  accounted  for  by  the  difference 


Fig.  CO.— Further  Progress  of  Spontaneous  Evolution. 

in  the  contour  of  these  parts  and  the  more  or  less 
completeness  and  adaptation  of  the  several  fretal  pre- 
sentations to  the  maternal  passages.  For  example, 
the  head  fits  the  os  and  other  portions  of  the  passage 
in  such  a  manner  as  to  leave  but  little  room  for  the 
cord  to  get  past  it ;  a  shoulder  presentation,  on  the 
contrary,  is  extremely  unfavourable  in  this  respect, 
the  adaptation  between  the  parts  being  so  very  im- 
perfect. Close  proximity  of  the  placenta  to  the  os 
uteri  is  another  cause ;  and  sudden  rupture  of  the 
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membranes,  with  escape  of  an  excessive  quantity  of 


J?ig.  70. — Termination  op  Spontaneous  Evolution. 

liquor  amnii,  may  carry  the  cord  forward  and  cause 
the  funis  to  present. 

The  Diagnosis  of  this  complication  is  not  difficult 
after  rupture  of  the  membranes,  and  before  this  event 
it  is  well  not  to  be  too  officious  in  examining,  as,  by 
prematurely  rupturing  them,  we  may  add  to  the  mis- 
chief; for  so  long  as  the  membranes  are  intact  we 
may  safely  conclude  that  the  cord  is  in  a  position 
much  more  favourable  than  we  could  possibly  give  it 
by  manipulation.  Moreover,  by  allowing  the  mem- 
branes to  fulfil  to  the  uttermost  their  office  of  dilating 
the  passage,  we  secure  the  principal  conditions  of  a 
speedy  delivery,  so  greatly  to  be  desired  in  funis 

I 
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presentations.  When  the  cord  hangs  down  in  the 
vagina  it  may  easily  be  recognised  by  taking  it  be- 
tween the  fingers,  when,  if  pressure  has  not  done  its 
fatal  work,  the  foetal  pulse  will  be  felt.    Even  if  pul- 


n".  n.-PRESENTATION  OF  THK  FUNIS  WITH  THE  HeAI,  I«  THE  FlP.ST 

°  Position. 

sation  has  ceased,  it  is  not  difficult  to  identify  the  cord 
by  touch  alone.    It  is  on  record  however,  tha  a  coil 
o[the  small  intestine,  passing  through  a  ^nvt^^  J^ 
te  uterus,  has  been  mistaken  for  the  umbihcal  coid 
but  S  blunder  could  scarcely  occur  without  gross 
n^ligence  or  ignorance,  or  a  perHous  umon  of  b^^^^ 
In  prolapse  of  the  funis  the  dangerous  efi^ect  on  the 
LustW  only  thing  to  be  taken  -to  -si^d^^^^^^^^^^^ 
for  the  progress  of  delivery  is  m  no  way  i^teriered 
wLli  nor  does  the  mother  encounter  any  additional 
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peril.  The  cause  of  danger  to  the  child  is  pressure 
on  the  cord,  and  consequent  stoppage  of  the  foetal 
circulation.  To  obviate  this  is  no  easy  matter ;  for 
although  the  funis  may  possibly  be  readily  replaced, 
yet  it  often  still  more  readily  comes  down  again. 
Various  have  been  the  plans  for  rectifying  this  aber- 
ration. Sir  Eichard  Croft  advised  that  the  offend- 
ing portion  of  the  cord  should  be  carried  up  to  the 
fundus  of  the  uterus,  and  there  suspended  on  the 
limbs  of  the  child,  in  many  cases  a  difficult  and  some- 
what dangerous  proceeding.  Some  are  content  with 
endeavouring  to  place  the  prolapsed  portion  of  the 
cord  above  the  occiput  in  the  hollow  of  the  neck. 
The  difficulties  in  the  way  of  successfully  replacing 
the  cord  have  led  many  obstetricians  to  devise  in- 
struments to  effect  this  object.  The  simplest  form, 
and  type  of  all  the  others,  consists  of  a  thin  flat 
slip  of  whalebone  'vvith  an  opening  near  one  end, 
through  which  a  loof)  of  tape  is  passed ;  the  pro- 
lapsed funis  being  placed  within  the  loop,  the  tape 
ends  are  drawn  down  so  as  to  bring  the  funis  (with- 
out compressing  it)  close  to  the  instrument,  and  the 
whole  is  then  passed  up  towards  the  fundus  uteri,  and 
either  left  in  situ,  or  after  a  pain  or  two  the  tape  is 
drawn  away  by  liberating  one  end  and  pulling  at  the 
other,  the  whalebone  being  afterwards  separately  with- 
drawn. Mr.  Eoberton  uses  a  large  soft  and  flexible 
vulcanised  rubber  catheter  with  a  stilet.  A  loop  of 
worsted  is  passed  round  the  cord  and  through  the 
eye  of  the  instrument,  which  is  introduced  with  the 
stilet  in  situ  ;  the  stilet  is  then  withdrawn,  and  the 
catheter  allowed  to  remain  until  it  is  expelled  with 
the  placenta.  Dr.  Barnes  suggests  that,  whilst  the 
cord  is  being  replaced,  the  patient  should  assume  the 
knee-elbotv  Yiosition.  If  the  cord  persists  in  slipping 
down  again,  it  is  well  to  try  Dr.  Collins'  plan  of 
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wedging  a  piece  of  sponge  between  the  presenting 
part  of  the  foetus  and  that  part  of  the  passage  where 
the  funis  sUdes  down.    When,  in  spite  of  all  efforts, 


Fig.  72.-MODE  OF  Replacing  the  Funis  byEoberton's  Instrument 
IN  Knee-Elbow  Position.   (After  Barnes.) 

we  are  unable  to  return  the  cord,  it  should  be  placed 
so  as  to  undergo  as  little  pressure  as  possible ;  in 
cranial  presentations  in  the  sacro-iliac  synchondrosis 
unoccupied  by  the  head;  in  other  presentations 
where   the   foetus   presses   least    on    the  pelvis. 
This  condition  must  be  carefully  and  constant  y 
observed.    If  pulsation  is  seriously  interfered  witli, 
it  becomes  a  question  whether  delivery  should  be 
expedited  by  artificial  means,  ergot,  version,  or  the 
forceps,  bearing  in  mind  that  in  endeavouring  to  pre- 
serve the  child's  life  that  of  the  mother  ought  not  to 
be  endangered.    If  the  child  is  evidently  dead  no 
steps  need  be  taken  unless  other  circumstances  t^^an 
prolapse  of  the  funis  call  for  interference     We  must 
not  conclude  however,  that  the  child  is  dead  because 
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pulsation  in  the  cord  has  for  a  time  apparently 
stopped,  since  life  may  persist  for  some  time  notwith- 
standing very  untoward 
appearances  so  far  as 
placental  circulation  is 
concerned.  If,  however, 
the  cord  continues  flaccid 
and  pulseless,  we  may 
safely  conclude  that  the 
child  is  dead. 

The  question  of  turn- 
ing is  a  disputed  point, 
the  majority  of  autho- 
rities holding  that  this 
operation  is  rarely  called 
for  in  funis  presentations 
pure  and  simj^le  ;  but  if 
the  child  is  evidently 
about  to  succumb  and 
version  can  be  performed 
without  considerably  in- 
creasing the  risk  to  the 
mother,  turning  is  allowable.  Similar  evidence 
must  prevail  with  regard  to  the  advisability  of 
administering  ergot,  or  the  application  of  the  forceps. 


73. — Manipdlation  of  Funis  in 
Pelvic  Pbesentation. 
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CHAPTER  IX. 

PLACENTA  PR/EVIA. 


Placental  Presentation.— wliicli  is  also  frequently 
called  placenta  prmia,  consists  in  tlie  attachment  _  ot 
the  whole,  or  part  of  the  placenta,  over  that  portion 
of  the  lower  segment  of  the  uterus  which  is  subject  to 
dilatation  during  labour.  When  the  placenta  is  im- 
planted completely  over  the  internal  os,  it  is  said  to 
be  placenta  centralis  j  when  only  partially,  placenta 

lateralis.  •  ^   i.i     •  i  + 

The  usual  position  of  the  placenta  is  to  the  right 
or  left  of  the  fundus,  generally  to  the  right,  ihe 
causes  of  abnormal  attachment  are  not  satisfactorily 

established.  .  , 

The  ovule,  generally  supposed  to  be  impregnated 
prior  to  its  arrival  in  the  uterus,  usually  selects  a 
spot  on  which  to  attach  itself  adjacent  to  the  opening 
of  the  Fallopian  tube.    Leishman  supposes  that  the 
tumid  and  rugose  condition  of  the  uterme  mucous 
membrane  existing  during  menstruation  and  lor  a 
short  time  afterwards  mechanically  arrests  the  ovum, 
which  would  otherwise  gravitate  towards  the  cevvix  ; 
so  that  if  through  any  delay  the  o^^^^^^^^^^^^f^ 
appearance  after  this  turgid  condition  of  the  mucou 
membrane  has  subsided,  it  may  descend  and  be 
arreted  lower  down;  or,  which  probably  happens 
more  frequently,  it  may  escape  altogether.     If  he 
ovum  attaches  itself  to  the  lower  segment  of  the 
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uterus,  placental  presentation  must  result.  Tyler 
Smith  opines  that  even  if  the  ovule  escapes  from  the 
Fallopian  tube  in  an  unimpregnated  condition,  it  may 
become  attached  to  the  cervical  region  and  there 
undergo  impregnation.  In  the  earlier  months  of 
pregnancy  there  is  nothing  to  indicate  the  existence 


Fig.  74. — Entire  Placenta  Pe^evia. 


of  placenta  prjevia,  though,  at  this  period,  the  fact  of 
the  attachment  of  the  placenta  to  that  portion  of  the 
uterus  immediately  above  the  cervix,  may  cause 
uterine  irritation,  followed  by  abortion.  In  the  latter 
months,  placental  presentation  usually  gives  rise  to 
more  or  less  severe  attacks  of  haemorrhage,  and  their 
recurrence  should  warn  the  attendant  to  be  on  the 
alert  to  take  the  necessary  precautions.  When 
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summoned  to  such  an  attack  of  flooding,  it  is  impera- 
tive to  make  an  examination,  so  that  if  the  placenta 
does  present,  the  patient  may  be  treated  m  accordance 
with  the  gravity  of  the  case.    Examination,  perhaps 
reveals  to  the  finger  a  thick  and  turgid  condition  of 
the  OS,  owing  to  the  increase  in  size  of  the  vessels 
which  have  become  enlarged  for  the  purpose  of 
supplying  the  placenta.   If  the  os  is  partially  dilated, 
the  soft  mass  of  the  placenta,  differing  m  its  fibrous 
texture  from  a  clot,  may  be  felt ;  this  is  much  easier 
to  make  out  if  the  head  presents,  as  it  affords  a  back- 
ground, so  to  speak,  on  which  the  exammation  can 
be  made.    In  other  presentations  the  result  is  fre- 
quently less  satisfactory.    The  placental  bruit  will  be 
heard  most  distinctly  in  one  of  the  iliac  regions.  Dr. 
John  Wallace  recommends  vaginal  stethoscopy  as  an 
aid  in  diagnosis.  The  distinction  between  haemorrhage 
from  placenta  praevia  (or  unavoidable  haemorrhage) 
and  that  which  arises  from  detachment  of  the  placenta 
when  it  occupies  its  normal  position  (accidental  htemoi- 
rhac^e),  is  that  in  placenta  praevia  the  hc^morrbage 
iici^ases  during  a  iain,  from  further  detachment  of 
the  placenta,  whilst  in  accidenta 
presenting  part,  acting  like  a  ball  val^ve,  bio  U  up 
the  OS  uteri  during  each  pam,  and  thus  stops  the 
eg?ess  of  blood,  wliich,_in  this  form  of  bkeding, 
poured  out  higher  up  in  the  uterus     The  loss  o 
blood  in  placental  cases  varies  from  a  few  msigmficant 
smirts  to  a  sudden  and  alarming  outpouring,  some- 
times even  destroying  the  patient  ere  assistance  can 
beTrocured.    The  bfeeding  often  takes  place  piw 
to  the  commencement  of  labour,  and  resul  s  from 
t:cittal  detachment  of  small  portions  of  the  l^a^^^^^^^^^ 
each  detachment  causing  a  more  or  les  e^^^^J^^tack 
of  haemorrhage.    It  is  when  the  lower 
begins  to  dikte  after  the  commencement  of  labour 
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j  that  licemorrliage  in  the  most  violent  and  alarming 
forms  comes  on.  This,  like  accidental  hasmorrhage, 
may  be  repeated  several  times  during  labour,  as 

[  successive  portions  of  the  placenta  are  detached.  In 
such  cases  it  behoves  the  attendant  to  be  ready  to 
act  with  promptitude,  for  in  the  whole  range  of  mid- 
wifery none  require  more  self-possession.  The  prin- 
cipal methods  of  ^treatment  are  the  plug  or  tampon, 
ptmcturing  the  membranes,  version,  and  extraction 
or  separation  of  the  placenta.  When  haemorrhage 
occurs  after  the  latter  half  of  the  seventh  month  of 
utero- gestation,  and  is  ascertained  to  be  due  to 
placenta  prtevia.  Dr.  Greenhalgh  recommends  the 
induction  of  premature  labour  at  once,  or  as  soon  as 
the  condition  of  the  patient  will  permit.  To  this 
end  he  advises  that  an  air-ball  covered  with  spongio- 
piline  should  be  introduced  into  the  vagina  and  then 
inflated,  while  a  bandage  is  firmly  bound  round  the 
abdomen,  and  ergot  and  borax  administered  in  re- 
peated doses.  If,  in  the  later  months  of  pregnancy, 
an  attack  of  flooding  followed  by  a  continued  drain 
sets  in,  the  plug  is  the  fltting  initiative  treatment, 
though  it  must  be  remembered  that  plugging  is  but 
a  temporary  resource  till  more  efficient  measures  can 
be  taken. 

Various  materials  are  made  use  of  to  form  the  plug. 
If  we  want  it  to  remain  in  the  vagina  only  a  short 
time,  a  piece  of  sponge  is  the  best  substance,  for  when 
placed  in  siiu  its  tendency  to  swell  from  absorption 
of  the  blood  makes  it  more  eff'ective.  The  objection 
to  sponge,  however,  and  indeed  to  almost  any 
other  substance  except  the  elastic  bag,  presently 
to  be  described,  is  that  the  uterine  discharge  soon 
renders  the  plug  foetid,  so  that  it  requu'es  to  be 
changed  frequently,  say  every  two  or  three  hours. 
Strips  of  lint  dipped  in  iced  water  and  passed,  Avith 
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the  aid  of  a  speculum,  one  by  one  up  the  vagina 
until  it  is  filled,  form  a  very  efficient  plug  [vide  the 
method  of  plugging  given  in  the  section  on  Abor- 
tion] ;  or  we  may  use  a  hollow  ball,  made  of  caout- 
chouc, introduced  empty  and  then  inflated  either  with 
air,  or  filled  with  iced  water  by  means  of  a  tube  at- 
tached to  the  ball.    It  is  well  to  empty  the  bladder 
previous  to  plugging.    The  object  of  plugging  is  to 
compress  the  placenta  between  the  presentnig  part 
of  the  foitus  and  the  substance  introduced,  and  thus 
to  check  haemorrhage  and  at  the  same  time  to  favour 
coagxilation  of  the  blood  already  effused.    The  patient 
should  be  fed  with  simple  diet,  and  kept  perfectly 
quiet  in  a  cool  and  airy  room,  lying  on  a  hard  bed, 
with  the  pelvis  slightly  raised.    Internal  remedies  m 
the  form  of  astringents  are  useless. 

Puncturing  the  Membranes,  strongly  recommended 
by  Dr.  Barnes,  can  be  resorted  to  when  the  os  is  too 
small  to  admit  of  any  other  procedure  save  plugging. 
The  operation  is  performed  either  by  the  finger,  or,  if 
the  OS  will  not  admit  the  finger,  by  a  probe  or  trochar, 
that  side  of  the  os  being  selected  which  is  free  from 
placenta.     Its  advantages  are  that  the  evacuation 
of  the  liquor  amnii  reduces  the  size  of  the  uterus, 
diminishes  its  blood  supply,  and  facilitates  the  in- 
duction of  labour  where  turning  is  impossible ;  and 
the  presenting  part  of  the  child  pressmg  against  the 
cervLx  uteri  acts  as  a  plug  to  restrain  the  haemorrhage. 
On  the  other  hand,  puncturing  the  membranes  renders 
turning  far  more  difficult,  and  puts  the  chdds  life  in 
-reater  peril.    Moreover,  evacuation  of  the  hquor 
amnii  does  not  always  promptly  induce  labour  nor 
arrest  haimorrhage,  flooding  not  unfrequently  taking 
place  when  there  is  no  liquor  ammi.  _ 

Version  is  the  accepted  treatment  m  the  great 
majority  of  placental  presentations.    AVlien  the  os 
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uteri  is  dilated,  or  dilatable,  and  the  patient  not 
greatly  exhausted  by  excessive  flooding,  version  gives 
the  greatest  chance  of  life  to  the  child  and  of  recovery 
to  the  mother.  The  operation  should  be  performed 
as  soon  as  the  os  is  sufficiently  dilatable,  the  risk  to 
both  mother  and  child  being  increased  with  each 
successive  htemorrhagic  attack.  If  the  os  is  closed,  or 
dilates  slowly,  artificial  dilatation  must  be  resorted  to. 

The  hand  is  passed  into  the  os  uteri  in  the  usual 
way,  choosing  that  side  of  it  least  covered  by  the 
placenta,  and  the  feet  are  searched  for  and  brought 
do"\vn.  Version,  as  a  rule,  is  easier  in  cases  of  placenta 
previa  than  in  ordinary  cases  of  mal-presentation,  as 
the  uterus  is  rendered  passive  and  dilatable  from  loss 
of  blood.  The  hand  and  afterwards  the  arm  plug  the 
os,  until  the  child's  legs  in  coming  down  fulfil  the 
same  office  in  a  still  more  efficient  manner. 

Cases  have  occurred  where  the  excessive  violence 
of  the  uterine  contractions  has  driven  all  before  them, 
detaching  the  placenta,  and  forcing  it  along  the  vagina 
with  the  child  behind  it.  This  example  has  been  imi- 
tated, in  some  degree,  by  detaching  the  placenta  arti- 
ficially in  the  expectation  that  the  htemorrhage  would 
cease,  and  the  necessity  of  turning  be  thus  avoided. 
Mr.  Kinder  Wood  and  Dr.  Eadford  of  Manchester  were 
the  first  to  adopt  this  treatment,  and  subsequently 
Sir  James  Simpson  advocated  it  in  his  usual  vigorous 
manner.  Sir  James  collected  statistics  on  the  subject 
which  put  the  proposed  plan  in  a  very  favourable 
light  with  regard  to  both  mother  and  child,  the 
mortality  of  children  in  cases  of  placenta  prsevia  being 
notoriously  great.  Unfortunately  the  value  of  these 
statistics  was  lessened  by  including  under  the  same 
head  both  cases  of  natural  expulsion  and  artificial 
extraction.  That  natural  expulsion  is  favourable 
to  the  life  of  the  child  may  be  readily  conceived. 


124     GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY. 

inasmucli  as  tlie  excessive  energy  of  the  uterine  con- 
tractions, after  detaching  the  placenta,  quickly  urges 
the  child  into  the  world;  but  in  cases  of  artificial  ex- 
traction, we  have  no  security  that  uterine  action  will 
follow  with  such  rapidity  as  to  save  the  child  from 
death  through  loss  of  blood. 

In  twenty-five  of  the  cases  out  of  eighty-six  adduced 
by  Simpson,  extraction  of  the  placenta  had  to  be 
followed  by  version,  thus  placing  the  operation  on  a 
very  different  footing  to  natural  expulsion.  Sir 
James  Simpson  also  held  that  in  placenta  praivia 
the  source  of  hsemorrhage  is  the  placental  cells  on 
the  surface  of  the  detached  portion  of  the  placenta, 
the  blood  being  supplied  through  the  uterine  vessels 
to  that  portion  of  the  placenta  still  attached,  a  view 
strongly  controverted  by  Drs.  Eobert  Lee,  Tyler 
Smith,  Mackenzie,  and  others,  and  which  has  been 
proved  experimentally  to  be  incorrect. 

Dr  Tyler  Smith  argued  that  although  there  is  no 
impediment  to  the  flow  of  blood  through  the  placental 
cells  and  openings  on  the  placental  surface,  still  if 
only  half  the  placenta  were  detached  sufficient  blood 
could  not  be  poured  out  to  account  for  the  immense 
gushes  which  are  so  often  witnessed;  and  further,  that 
the  size  and  valveless  state  of  the  uterine  veins  the 
channel  being  unimpeded  from  the  right  auricle  to 
their  open  mouths,  are  strong  evidences  m  favour  ot 
the  supposition  that  the  principal  part  of  the  blood  m 
cases  of  placenta  prsevia  comes  from  the  veins,  at  the 
same  time  allowing  that  some  bleeding  does  occur  from 
the  detached  surface  of  the  placenta,    mdst  differ- 
ing from  Sir  James  Simpson  as  to  the  source  ot  the 
haemorrhage,  Tyler  Smith  agrees  with  him  that  eritire 
detachment  of  the  placenta  arrests  flooding,  and  ex- 
ijlains  that  "  the  separation  of  the  placenta  furnishes  a 
.  source  of  h-ritation  which  excites  the  uterus  generally, 
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and  the  muscular  structure  at  the  site  of  the  placenta 
especially,  to  contraction,  and  that  in  this  way  haemor- 
rhage -vvas  prevented." 

Dr.  Eadford  limits  the  cases  suitable  for  this 
operation  to  three  classes:  1st,  when  the  woman  is 
so  far  exhausted  as  to  render  turning  hazardous ;  2d, 
in  distortion  or  tumour  of  the  pelvis ;  and  3d,  when 
the  child  is  dead.  The  death-rate  in  cases  of  placenta 
prfevia,  treated  in  the  ordinary  way,  is,  in  the  mothers 
about  1  in  3,  and  in  children  about  65  per  cent.  Sir 
James  Simpson  gives  as  the  result  of  extraction  (in- 
cluding natural  expulsion),  1  in  11  of  the  mothers, 
and  69  per  cent  in  children.  Dr.  Eadford  gives  1  in 
11  mothers,  and  1  in  8  children,  as  the  result  of 
his  experience  in  extraction  cases.  Of  the  last-named 
gentleman's  fifty-five  cases,  eighteen  only  were  ter- 
minated by  the  unaided  efforts  of  nature,  twenty-eight 
were  turned,  and  in  the  rest  the  forceps,  perforator, 
etc.,  were  employed.  Dr.  Barnes,  who  has  devoted 
much  attention  to  the  causes  and  treatment  of  placenta 
prtevia,  divides  the  uterus  into  three  zones — fundal, 
meridional,  and  cervical,  the  cervical  being  the  unsafe 
placental  region.  He  includes  in  the  cervical  zone  all 
that  portion  of  the  uterus  which  retracts  to  give  pass- 
age to  the  foetus,  and  fixes  its  limits  at  a  distance  of 
about  three  inches  from  the  os  internum,  maintaining 
that  hoemorrhage  ceases  if  the  placenta  is  detached 
from  the  cervix  for  this  distance.  To  perform  this 
operation  one  or  two  fingers  are  passed  as  far  as  they 
will  go  through  the  os  betAveen  the  placenta  and  the 
uterine  wall,  then  swept,  as  far  as  they  will  reach, 
round  the  uterus  so  as  to  separate  the  placenta  and 
also  to  rupture  the  membranes,  if  possible,  when 
"  commonly  some  retraction  of  the  cervix  takes  place, 
and  often  the  haemorrhage  ceases."  The  arrest  of  the 
haemorrhage  is  attributed  by  Dr.  Barnes  to  active  con- 
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traction  of  the  muscuLar  structure  of  the  uterus  closing 
the  mouths  of  the  vessels.    It  will  he  seen  that  there 
is  a  wide  difference  between  Simpson's  method  of  total 
detachment  and  extraction  of  the  placenta  and  Barnes 
detachment  of  the  cervical  zone  only,  Smipson  s  bemg 
a  formidable  and  difficult  operation,  Barnes  plan 
though  equally  efficacious,  being  comparatively  easy  ot 
performance.    Objection  has  been  raised  to  Barnes 
theory  on  the  ground  that  the  cervical  portion  ot  the 
uterus  is  sparingly  supplied  with  muscular  tissue 
which  undergoes  but  slight  development  m  the  gravid 
state  as  compared  with  that  of  the  body  of  the  organ, 
and  therefore  that  the  stoppage  of  the  haemorrhage 
is  due  to  general  contraction  of  the  uterus  induced 
bv  irritation  set  up  from  detachment  of  the  placenta 
forcing  the  presenting  part  of  the  foetus  against  the 
cervix,  and  causing  it  to  act  as  an  internal  tampon 
In  answer  to  these  objections.  Dr.  Barnes  states  that 
the  cervical  zone  does  not  consist  of  the  cervix  proper, 
but  of  the  lower  zone  of  the  body  of  the  uterus  im- 
mediately above  the  cervix,  which  is  not  deficient  m 

muscular  tissue.  -r^    n  i       f  tTott, 

In  cases  of  placenta  lateralis,  Dr.  Cohen  of  Ham- 
burg detaches  the  placenta  from  that  side  of  the 
cervix  on  which  the  least  bullc  of  it  is  implanted 
a  proceeding  which  he  states  is  sufficient  to  arrest 
hemorrhage  and  afford  a  passage  for  the  fffitus 

The  balance  of  opinion  so  far  tends  to  limit  the 
operation  of  extraction  and  separation  to^;^^^; 
the  exhaustion  of  the  mother  is  too  great  to  admit  ot 
turning,  and  to  those  in  which  the  child  is  dead. 
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CHAPTER  X. 

SIGNS  OF  PREGNANCY. 

The  early  diagnosis  of  the  gravid  state  is  a  matter 
of  great  importance,  and,  moreover,  is  a  point  upon 
wMch  the  practitioner  is  frequently  called  to  investi- 
gate and  pronounce  judgment.  Previous  to  the  fourth 
month  the  signs  are  insufficient  to  enable  us  to  give 
an  absolute  opinion  one  way  or  the  other,  although 
the  combination  of  symptoms  may  lead  to  an  in- 
ference little  short  of  certainty.  A  very  obvious 
symptom  of  pregnancy  is  suppression  of  the  cata- 
menia.  Although  this  may  take  place  independently 
of  pregnancy,  still  it  is  one  of  the  most  regular  and 
constant  signs,  and  serves  as  an  indicator  to  the  mother 
to  foretell  the  date  of  her  delivery.  The  catamenia 
are  usually  absent  during  the  whole  period  of  utero-ges- 
tation,  though  exceptional  cases  occur  where  menstrua- 
tion goes  on  throughout  the  gravid  state.  In  many  of 
these  instances,  however,itis  probable  that  the  discharge 
proceeds  from  some  abrasion  of  the  os  or  cervix  uteri. 
At  an  early  period  after  conception  the  uterus  is  the  seat 
of  a  series  of  changes  pertaining  to  the  gravid  state  ; 
it  becomes  more  vascular,  and  the  os  assumes  a 
tumid  pulpy  condition  appreciable  to  the  touch.  The 
digestive  organs  speedily  sympathise  with  the  new 
condition,  "  morning  sickness  "  being  a  frequent  and 
well-marked  symptom  of  pregnancy.  In  some  women 
it  sets  in  immediately  after  conception,  in  others 
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not  for  two  or  three  weeks,  and  it  usually  subsides 
about  the  fourth  month.    Perversion  of  appetite, 
ptyalism,  and  persistent  cough,  the  result_  of  reflex 
action,  are  sometimes  met  with.    A  sensation  of  ful- 
ness with  shooting  pains,  soon  shows  that  the  breasts 
participate  in  the  excitation  of  the  utenne  apparatus. 
About  the  second  month  these  glands  become  nodu- 
lated to  the  touch;  and  display  tortuous  vems  under 
the  skin  ;  soon  after  this  period  a  small  quantity  of 
viscid  fluid  with  the  microscopic  characteristics  of 
milk  may  frequently  be  squeezed  out  of  the  mpples ; 
and  although  this  secretion  may  arise  from  other 
causes  than  pregnancy,  still  it  is  a  valuable  sign, 
though  the  mammary  enlargement  itself  may  possibly 
be  caused  by  a  uterine  tumour.    The  changes  which 
take  place  in  the  nipples  and  areolae  are  important 
indications;  the  nipples  become _ turgid,  the  areohe 
deepen  in  colour  from  deposition  of  pigmentary 
matter,  the  glandular  follicles  enlarge  and  become 
prominent,  the  change  in  colour  yarymg_  according  to 
the  woman's  complexion,  bemg  darker  m  propoition 
a  she  approximates  to  the  brunette.    In  some  preg- 
nan  women  there  is  a  deposit  of  pigmentary  matter 
ndei  the  skin  of  the  abdomen,  usually  m  the  median 
Une  from   the  pubes  upwards,  which   imparts  a 
brownish  hue  to  the  »ent ;  a  simd^^^^^^^^ 
tary  coloration  may  manifest  itse  f  on  the  face 
especially  the  forehead  ;  such  marks  often  pexsist 
for  some  time  after  parturition. 

The  cardinal  physical  sign  is  enlargement  o  he 
abdomen  consequent  upon  increase  f 
developing  uterus.  This  enlargement  begms  to  be 
inaiS  about  the  third  month,  when  the  fimdu 
Tn  is  iust  perceptible  above  the  pubes;  about  the 
fi  »h  i?  reaches  midway  ^etween  the  pubes  and 
umbilicus ;  at  the  sLxth  month  it  is  level  with  the 
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umbilicus,  and  continues  to  ascend  until  at  the  ninth 
month  it  extends  as  far  as  the  ensiform  cartilage, 
sinking  somewhat  into  the  pelvis.  Coincident  with 
this  enlargement  of  the  uterus,  changes  in  its  angle 


Fig.  7o.— Diagrammatic  Representation  of  the  Changes  in  Position 
OF  THE  Uterus  during  Gestation. 
The  numerals  indicate  in  weeks  the  height  of  the  Fundus  Uteri.  The 
italic  figures  indicate  respectively,  also  in  weeks,  the  Abdominal 
Enlargement  and  Positions  of  Cervix  Uteri.    (After  Schultze.) 

of  inclination  take  place.  The  first  alteration  occurs 
prior  to  any  perceptible  enlargement,  and  is  produced 
by  increase  in  weight,  which  causes  the  organ  to  sink 
in  the  pelvis  with  its  cervix  towards  the  sacrum  and 

K 
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its  fundus  antevcrted,  so  as  frequently  to  press  on 
the  bladder,  giving  rise  to  the  irritability  of  that 
or-an  so  common  in  the  early  period  of  pregnancy 

As  the  uterus  rises  out  of  the  pelvis  it  gradually 
assumes  a  direction  coincident  with  that  of  the  axis 
of  the  pelvic  inlet,  and  consequently  the  cervix  points 
towards  the  promontory  of  the  sacrum;  at  a  still 
more  advanced  stage  the  uterus  occupies  the  cavity 
of  the  pelvis,  and  the  presenting  part  of  the  foetus  can 
be  felt  per  vaginam  through  the  anterior  uterine  wa  1. 

Abdommal  enlargement  may  proceed  from  a  variety 
of  causes  independent  of  uterine  development,  as 
dropsy  (ovarian  and  ascitic),  .flatus,  deposition  of 

fit   Gtc  •  7 

'  Dr  Braxton  Hicks,  in  a  paper  in  the  Obsteincal 
Transactions,  vol.  xiii.,  calls  attention,  as  a  means  of 
diagnosis,  to  an  alternate  state  of  contraction  and 
relaxation  of  the  uterine  walls  after  the  end  of  the 
third  month  of  pregnancy.    This  condition  may  be 
felt  by  placing  the  hand  in  firm  contact  mth  the 
abdominal  walls  over  the  uterus  for  a  period  of  from 
five  to  ten  minutes.    If  at  the  moment  of  contact 
the  oro-an  is  in  a  state  of  contraction,  it  will  be  found 
to  be  firm  and  solid,  which  condition  it  retams  from 
two  to  five  minutes,  to  be  succeeded  by  a  period  of 
relaxation,  when  the  uterine  walls  become  so  soft  and . 
flaccid  that  their  outline  can  with  difficulty  be  made^ 
out     The  contractions  recur  at  intervals  varymg  from. 
Zo  or  three  minutes  to  half-an-hour,  occurri^ 
,..n^t  cases  every  five  or  ten  minutes.    Di.  ilicks. 

1  irtlise  contvaotions  are  the  cause  o  the.; 
tuernate  rise  aud  fall  in  the  pitch  of  the  so-  ailed 
Icrtll  hvmt :  to.,  during  a  contract.ou,  the  u^enn 
s  ,m.es  ave  diminished  in  calibre,  and  the  rapidity  of. 
th"  hlood-fio^  consequently  increased,  and  the  sound, 
thereby  exalted  in  pitch. 
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AVhilst  the  body  of  the  uterus  has  been  develoj^ing 
in  size,  the  ceTvix  has  been  undergoing  certain  changes. 
During  the  early  months  it  projects  into  the  vagina 


Fig.  76.— Os  AND  Cervix  Uteri 
AT  THE  Third  Month  of  Ges-        Fig.  77. — At  the  Sixth  Month. 

TATION. 


Fig  78. — At  the  Eighth  Mon;.t. 


Fig.  79.— At  the  Full  Term. 


as  in  the  unimpregnated  condition ;  but  about  the 
fifth  month  this  projection  becomes  less  apparent 
and  at  the  full  period  of  pregnancy  the  cervix  is 
entirely  obliterated  and  cannot  be  distinguished  by 
digital  examination.    The  explanation  of  this  altera- 
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tion  of  the  cervix  will  be  found  in  the  section  on  the 
Gravid  Uterus.    In  priniiparse  the  os  uteri  is  hrm, 
and  remains  closed  to  the  end  of  pregnancy,  but  m 
multiparse  the  orifice  is  sufficiently  patent  to  admit 
the  tip  of  the  finger.    When  the  fourth  month  is 
reached,  the  mother  usually  experiences  a  movement 
on  the  part  of  the  child,  which  has  been  called 
"quickening."    If  this,  however,  be  taken  to  imply 
that  now  for  the  first  time  the  foetus  is  endowed 
with  life,  the  term  is  fallacious ;  it  may  simply  be 
taken  to  mean  the  first  perception  on  the  part  of  the 
mother  of  her  infant's  vitality.    This  sign  varies  con- 
siderably in  degree ;  with  some  it  is  a  constant  and 
trustworthy  guide  in  every  pregnancy,  the  movement 
of  the  fffitus  being  accompanied  by  more  or  less  con- 
stitutional disturbance,  as  sickness  and  a  sensation 
of  faintness  ;  with  others  quickemng  is  barely  notice- 
able •  whilst  others  again  are  not  cognisant  ot  it  at 
all   ^This  symptom  may  be  sought  for  either  by 
^aipation  or  "by  auscultation.    The  fcetal  movemen  s 
may  often  be  felt  by  laymg  one  hand  flat  on  t  e 
maLrnal  abdomen,  and  gently  percussing  with  tl  e 
^ther  so  as  to  disturb  the  foetus,  and  cause  it  to 
r  pond  by  movement.    The  stethoscope  may  _  also 
be  used,  in  either  case  care  being  taken  to  discriminate 
betwee;  the  foetal  impulses  and  those  produced  by 
contiactions  of  the  uterine  or  abdominal  muscles  of 

'^^TTe  most  definite  and  indeed  the  only  certain  sign 
of  pregnancy,  is  the  sound  of  the  foetal  heart  usually 
tt  to  le  distinguished  before  the  eig^eenth  week ; 
but  when  once  beard,  it  establishes  beyond  all  dou 
the  Presence  of  a  living  foetus.  The  foetal  pu  sation. 
a  e  V  y  rapid  (from  ?20  to  150  in  a  -^lute),  and 
neXesemble  Ihe  ticking  of  a  watch  placed  at  a  sh o 
Ttance  from  the  ear.    Nothing  can  interfere  with 
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the  diagnostic  value  of  this  sign  except  the  sound  of 
the  maternal  circulation,  and  the  two  sounds  may  be 
readily  discriminated  by  placing  the  finger  on  the 
radial  artery  of  the  mother  whilst  listening  to  the 
beat  of  the  fcetal  heart,  when  the  absence  of  synchron- 
ism at  once  identifies  the  origin  of  the  auscultatory 
sound.  The  area  of  the  foetal  heart  sounds  over  the 
-maternal  abdomen  is  limited  in  extent,  and  obviously 
varies  with  the  position  of  the  fcetus.  The  sounds 
are  most  distinctly  heard  when  the  dorsum  of  the 
child  is  towards  the  mother's  abdomen  ;  when  the 
child  faces  the  mother's  abdomen,  the  thicker  layer 
of  liquor  amnii  and  the  child's  limbs  interfere  with 
the  conduction  of  the  sound  of  the  foetal  pulsations. 
In  the  majority  of  cases  the  foetus  lies  with  its  back 
towards  the  mother's  left  side,  therefore  tlie  heart 
sounds  are  most  plainly  heard  at  a  point  midway 
between  the  umbilicus  and  the  left  anterior  superior 
spine  of  the  ilium ;  next  in  frequency  is  the  corre- 
sponding spot  on  the  right  side.  In  breech  cases  the 
sound  area  is  higher  up,  above  the  umbilicus. 

If  after  the  lapse  of  the  normal  interval  after 
conception  the  fretal  pulse  is  not  heard,  it  does  not 
follow  that  no  foetus  is  present ;  for  the  foetus  may 
be  dead,  or  its  heart-beats  may  be  so  feeble  that  they 
are  indistinguishable  through  the  uterine  walls. 
Excess  of  liquor  amnii,  of  fat  on,  or  of  flatus  within 
the  maternal  abdomen  may  render  the  heart  sound 
even  of  an  ordinary  vigorous  foetus  inaudible  ;  in  such 
cases  repeated  examinations  are  necessary  to  establish 
a  diagnosis.  Another  auscultatory  sign,  which  may 
be  heard  a  week  or  two  before  the  fretal  heart,  is  the 
uterine  souffle,  caused  by  passage  of  the  blood  through 
the  enlarged  uterine  vessels,  and  usually  more  dis- 
tinctly heard  over  that  part  of  the  uterus  giving 
attachment  to  the  placenta,  although  the  sound  is 
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not  restricted  to  the  placental  site  as  was  formerly 
tau-ht.  The  sound  is  that  of  a  blowing  murmur, 
synchronous  with  the  maternal  circulation  In  diag- 
nostic value  it  is  inferior  to  the  sound  of  the  fcBta 
heart,  though  still  a  valuable  sign  of  pregnancy  but 
not  of  foetal  life.  It  must  be  borne  m  mind,  how- 
ever, that  a  very  similar  sound  may  be  produced  by 
aneurism  and  uterine  tumours. 

BaUoUement.—The  successful  performance  of  this 
mancBuvre  goes  to  prove  the  presence  of  a  foreign 
body  in  the  uterus.    Whilst  the  patient  is  in  the 
erect  position,  or  recumbent  with   her  shoulders 
raised,  one  or  two  fingers  of  the  right  1-nd  are  in- 
troduced into  the  vagina,  the  pomt  of  one  finger  is 
passed  to  the  cervix  uteri,  and  a  sudden  impu  se 
Se  in  an  upward  direction,  when  the  fcBtus,  after 
bein<^  driven  towards  the  fundus,  drops  agam  on  the 
tin  o'f  the  finc^er,  to  which  it  communicates  tbe  sen- 
0?  a  f^ee'-falhng  body.  ^^^^^^^^^^^^^JJ^^ 
successful  from  the  fourth  to  the  seventh  month,  as 
t  e  cavity  of  the  uterus  is  then  large  in  proportion  to 
the  X  of  the  foetus.    It  is  not  an  infallible  sign  of 
pr  g  ancy,  as  a  simdar  sensation  -ay  be  produced 
bv  a  stone  in  the  bladder,  or  by  the  fundus  of  an 
ant^veltJd  uterus.    It  is  likewise  of  little  avad  if  the 
nlacenta  covers  the  os,  or  in  footling  cases. 
^    Imon' si  the  minor  signs  of  pregnancy  may  be 
ntil  the  presence  of  Mestein  in  the  urme  m 
enumerated  tne  pieseuLc  ,,,i,„n  it  has 

the  form  of  a  pellicle  on  its  ^^-rf^^^^^^  ;^;^,f^,^;r 
been  allowed  to  stand  a  day  or  two.  U^Jf^^^f 

Tese  coudMons  may  abo  proceed  from  other  causes, 
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and  are  therefore  by  themselves  not  to  be  relied  upon, 
although  they  may  be  received  as  supplementary 
evidence. 

Duration  of  Pregnancy. — This  subject  has  received 
much  attention  from  obstetricians,  not  only  in  a 
physiological  point  of  view,  but  in  respect  to  its 
important  legal  bearings. 

-  Numberless  difficulties  encounter  the  attempt  to 
date  the  exact  period  of  the  occurrence  of  parturition  ; 
the  data  employed  to  determine  this  question  are  : — 
(1)  Cases  of  impregnation  resulting  from  a  single 
coitus  ;  (2)  Cessation  of  the  menses  ;  and  (3)  Date  of 
quickening.  The  result  deducible  from  a  single 
coitus  is  liable  to  a  certain  degree  of  error  arising 
from  the  uncertainty  as  to  the  time  interposing 
between  insemination  and  impregnation.  Under 
favourable  circumstances  the  spermatic  filaments  may 
retain  their  fecundating  power  for  some  days  after 
emission,  when,  if  the  ovule  be  delayed  in  its  escape 
from  the  ovary  for  an  equal  period,  actual  contact, 
and  consequently  fertilisation,  is  jDOstponed  for  a 
more  or  less  extended  interval ;  on  the  other  hand, 
if  the  ovule  has  reached  the  uterus  at  the  time  of 
coitus,  it  may  be  fertilised  forthwith.  The  stoppage 
of  menstruation  is  by  no  means  a  certain  indicator 
whence  to  deduce  the  exact  period  of  impregnation, 
for  this  may  take  place  immediately  after  the  last 
discharge,  or  at  some  period  nearer  the  time  when 
the  next  nisus  is  due.  We  have  no  evidence  as  to 
how  long  the  spermatozoa  and  ovule  (after  its  escape 
from  the  Graafian  follicle)  will  retain  their  vitality 
within  the  female  generative  organs.  The  examina- 
tion of  the  uteri  and  ovaria  of  animals  several  days 
after  coitus,  shows  the  spermatozoa  in  their  usual 
active  condition.  With  regard  to  the  ovule  we  are 
still  farther  from  any  precise  knowledge  of  its  viability. 
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Quickening  is  still  more  misleading,  as  it  is  a  symptom 
dependent  for  recognition  upon  the  perception  ot  the 
mother,  which  we  know  varies  to  such  an  extent  as 
to  deprive  her  evidence  in  this  question  of  any  scien- 
tific value.  . 

The  only  way  to  solve  the  difficulty  is  to  take  the 
evidence  of  carefully  collated  statistics;  these  give 
the  period  of  40  weeks  or  280  days  as  the  duration 
of  normal  gestation  ;  it  will  be  observed  that  we  have 
here  a  multiple  of  the  menstrual  interval,  which  has 
led  some  writers  to  credit  the  ovaries  with  the  power 
of  initiating  parturition.  _       m,     «  + 

Two  important  questions  now  arise,  ihe  trst 
is_To  what  extent,  compatible  with  bringing  forth  a 
living  child,  may  these  280  days  be  augmented? 
Cases  are  recorded  where  the  term  of  gestation  ex- 
ceeded 313  days;  others  in  which  even  this  liberal 
allowance  has  been  exceeded  to  such  an  extent  as  to 
pass  the  limits  of  credulity.  That  the  normal  period 
maybe  exceeded  by  one  or  two  weeks  is  undoubtedly 
a  fact,  but  it  is  impossible  to  fix  the  precise  maximum 
time  the  living  foetus  may  remain  m  utero. 

The  converse  question  is  of  equal  and  more  prac- 
tical interest— How  short  a  time  after  conception 
may  a  viable  child  be  brought  forth  ?  This  problem 
for  obvious  reasons,  is  not  liable  to  such  exaggerated 
statements  as  the  last ;  still  no  definite  answer  can 
be  given.  An  instance  of  early  viabihty  is  given  by 
Murphy,  the  length  of  gestation  being  17  5  days,  and 
the  same  author  gives  171  days  as  the  shortest 

^Tn  "calculating  the  probable  date  of  delivery  in 
ordinary  practice,  we  reckon  280  days  from  the  last 
catamenial  period.  The  German  method  of  calcuk- 
tion  is  convenient :  given  the  date  of  the  last  men- 
strual period,  go  back  three  months,  and  then  add 
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seven  clays ;  thus,  let  March  1st  represent  the  last 
menstrual  period,  three  months  back  equals  December 
1st;  add  seven  days  and  you  get  December  8th,  the 
approximate  time  of  delivery. 
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CHAPTER  XL 

DISEASES  OF  PREGNANCY, 

Women  are  liable  to  a  variety  of  diseases  incidental 
to  the  gravid  state,  some  affecting  the  Avhole  system, 
others  attacking  only  the  generative  organs.  Thus 
the  diseases  of  pregnancy  may  be  divided  into — 1st, 
general;  and  2d,  localised  affections.     One  of  the 
most  common  of  the  general  complaints  in  the  latter 
months  of  pregnancy  is  anasarca,  few  women  escap- 
ing without  experiencing  at  least  a  trace  of  it  m 
the  shape  of  swollen  feet.    The  symptoms  may  range 
from  simple  pufhness  of  the  ankles  to  oedema  of  the 
whole  body,  with  the  legs  enormously  increased  an 
bulk,  and  the  labia  distended  to  the  size  of  a  child's 
head,  causing,  as  may  be  imagined,  in  this  exaggerated 
form,  much   pain  and  distress.     This  condition, 
formerly  attributed  solely  to  pressure  of  the  enlarged 
uterus  on  the  pelvic  vessels,  is  now  known  to  be  con- 
nected, usually  at  least  in  the  severe  forms,  with  the 
presence  of  a  certain  amount  of  albumen  in  the  urine, 
indicating  congestion  of  the  kidneys.    The  presence 
of  albumen  arises  from  pressure  delaying  the  return 
of  the  blood  from  these  organs,  it  having  been  proved 
experimentally  on  animals  that  ligature  of  the  renal 
veins  will  induce  albuminuria.    Albumen  in  the  urme 
of  pregnant  women  is  a  matter  of  much  importance, 
since  its  presence  indicates  great  liability  to  con- 
vulsions during  parturition;  it  is  therefore  well  to 
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examine  the  urine  in  all  suspected  cases.  In  anasarca 
resulting  from  pressure  on  the  veins  which  return  the 
lilood  from  the  lower  extremities,  the  cedema  is  con- 
Ihied  principally  to  the  legs  ;  but  when  the  whole 
liody  is  swollen,  it  is  probable  that  the  kidneys  are 
affected.  It  is  obvious  that  the  anasarca  cannot  be 
cured  until  the  exciting  cause  is  removed,  but  much 
relief  may  be  obtained  by  warm  or  vapour  baths, 
dry-cupping  the  loins,  diuretics,  as  acetate  of  potash, 
decoction  of  broom,  or  a  combination  of  digitalis  and 
acetate  of  iron.  If  the  legs  chietiy  suffer,  it  is  well 
to  maintain,  as  far  as  practicable,  the  recumbent  or 
right-angled  position. 

Diabetes  may  occur  during  pregnancy,  may  come  on 
after  labour,  or  conception  may  take  place  during  an 
attack  of  diabetes.  Pregnancy  may  go  on  favourably 
to  the  full  term  in  a  diabetic  patient,  or  abortion, 
miscarriage,  or  premature  labour  may  occur.  Dr. 
Matthews  Duncan  observes  that  Avhen  this  disease 
interrupts  the  course  of  pregnancy  the  child  almost 
always  dies.  During  lactation  a  certain  amount  of 
sugar  may  be  present  in  the  urine,  and  is  then  re- 
garded as  a  physiological  condition. 

Headache  of  a  severe  and  intractable  type,  somno- 
lence, dizziness,  singing  in  the  ears,  or  some  abnor- 
mality of  the  organs  of  vision,  are  frequently  caused 
by  the  presence  of  urea  in  the  blood  as  a  consequence 
of  renal  mischief;  various  forms  of  paralysis  are  also 
liable  to  be  produced  by  ursemic  poisoning.  In  such 
cases  the  treatment  should  be  directed  to  the  kidneys. 
Symptoms,  in  many  respects  analogous  to  the  above, 
may  result  from  simple  hyperemia,  unattended  with 
renal  mischief,  a  condition  demanding  the  use  of  saline 
aperients  and  a  free  vegetable  diet,  especially  fruits, 
"with  a  proportional  diminution  of  animal  food. 

The  persistent  symptomatic  sickness  of  early  preg- 
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nancy  may  become  a  very  severe  and  troublesome 
complication,  reducing  the  patient  to  a  state  not  far 
short  of  starvation.    In  the  worst  cases,  all  food,  solid 
or  liquid,  is  immediately  rejected,  the  epigastrium 
becomes  tender,  and  the  violent  retching  and  vomit- 
ing may  rupture  a  blood-vessel  in  tlie  stomach.  Dr. 
Copeman  relates  in  the  British  Medical  Journal,  May 
15,  1875,  three  cases  of  obstinate  vomiting  durmg 
pregnancy,  which  were  relieved  by  artificially  dilating 
the  OS  uteri  with  the  finger.    Dr.  Graily  Hewitt 
suggests  that  the  vomiting  of  pregnancy  is  frequently 
caused  by  flexion  of  the  uterus,  the  nerve  filaments 
being  compressed  at  the  seat  of  flexion,  and  further 
suggests  that  in  Dr.  Copeman's  cases  vomiting  pro- 
ceeded from  this  cause,  and  that  the  relief  afforded 
Avas  due  to  removal  of  the  pressure  by  the  process  of 
dilatation  resorted  to.     The  treatment  consists  in 
abstinence  from  solid  food,  and  in  endeavouring  to 
allay  the  irritability  of  the  stomach  by  means  of  iced 
drinks,  soda-water,  or  lime-water  and  milk,  cham- 
pagne, etc.,  and  the  administration  of  hydrocyanic 
acid,  bismuth,  oxalate  of  cerium,  kreasote,  pepsine, 
etc.,  and  the  external  application  of  sinapisms  or 
belladonna  plasters,  or  of  ice  bags  to  the  spine. 
Vaginal  pessaries  of  morphia  and  atropine  are  often 
useful,  and  in  very  obstinate  cases  I  have  seen  much 
benefit  result  from  the  free  application  of  nitrate  of 
silver  to  the  os  and  cervix.     I  have  also  witnessed 
the  singularly  beneficial  eff"ect  of  single-drop  doses  of 
ipecacuanha  wine  (the  first  drop  to  be  taken  ui  the 
morning  before  raising  the  head  from  the  pillow), 
o-iven  four  or  five  times  a  day  as  recommended  by 
Dr.  Einger.    A  foul  tongue  and  loaded  bowels  call 
for  mild  purgatives  as  "Pil.  Ehei  Co.  Peptonised 
food,  being  easy  of  assimilation,  is  sometimes  retauied 
when  ordinary  food  is  not.    In  extreme  cases  when 
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the  stonicach  rejects  everything,  nutrient  enemas,  with 
or  without  pepsine,  may  be  tried  ;  but  if  the  patient 
seems  likely  to  sink,  abortion  should  be  effected 
without  delay. 

A  pregnant  woman  is  sometimes  troubled  with 
dyspepsia,  loss  and  vitiation  of  the  appetite,  heart- 
burn, etc.  If,  in  the  matter  of  diet,  the  whims  of 
the  patient  are  not  injuriously  extravagant,  they  may, 
"within  reasonable  limits,  be  indulged.  The  dyspeptic 
symptoms  may  be  treated  in  the  ordinary  way. 

Ptyalism,  though  a  somewhat  unfrequent  trouble 
during  pregnancy,  occasionally  occurs  in  a  distressing 
degree.  Ptyalism  often  commences  at  the  earliest 
stage  of  pregnancy,  and  some  women  become  cognis- 
ant of  their  condition  through  the  occurrence  of  this 
symptom.  As  a  rule,  there  is  no  constitutional  dis- 
turbance, no  ulceration  of  the  gums  or  mucous 
membrane  of  the  mouth,  nor  any  fcetid  odour  of 
the  breath.  The  fluid,  which  is  thin  and  tenacious, 
may  vary  from  a  slight  increase  of  the  normal 
quantity  to  two  or  three  quarts  in  the  twenty-four 
hours.  Treatment  is  of  little  avail ;  gargles  of  alum, 
chlorate  of  potash,  sulphite  of  soda  or  borax  some- 
times restrain  the  flow ;  and  quinine,  nitro-hydro- 
chloric  acid  with  chlorate  of  potash  will  support  the 
general  health.  Ptyalism  is  caused  by  an  altered 
state  of  the  nervous  supply  to  the  salivary  glands. 
It  ceases  with  the  birth  of  the  child. 

Inactivity  of  the  bowels  is  a  common,  almost  con- 
stant, condition  during  pregnancy.  The  enlarged 
womb  pressing  on  the  bowel  greatly  interferes  with 
its  peristaltic  action,  and  induces  a  condition  of  alvine 
atony  even  in  women  who,  at  other  times,  have  regu- 
lar and  healthy  evacuations.  Dietetic  treatment 
should  first  be  tried,  as  ripe  fruit,  oatmeal  porridge, 
bran  bread,  etc.,  although  it  is  not  at  all  easy  to 
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induce  a  pregnant  woman  to  adhere  to  a  systematic 
course  of  diet.  Amongst  the  medicinal  remedies 
may  be  enumerated  the  time-honoured  castor- oil, 
which,  however,  should  not  be  insisted  upon,  as  it  is 
extremely  repulsive  to  many  patients.  The  mineral 
waters  of  Carlsbad  and  Friedrichshall,  when  taken 
first  thing  in  the  morning,  are  very  efficacious.  The 
liquid  extract  of  Rhamnus  frangula  is  a  very  agreeable 
aperient.  Should  the  rectum,  through  neglect,  be- 
come blocked  with  hardened  faeces,  enemata  are 
necessary. 

Diarrhoea  and  dysentery  are  troublesome  and  de- 
bilitating incidents  in  pregnancy.     Before  giving 
astringents  it  is  well  to  ascertain  that  the  bowels  are 
not  loaded  with  hard  fsecal  matter,  a  condition  by 
no  means  unfrequent  during  diarrhoea,  and  requiring 
enemata  and  castor-oil.    Neuralgia  of  the  face  and 
mammEe  may  be  generally  relieved  by  quinine,  or 
croton  chloral  hydrate,  and  the  application  of  anodyne 
liniments.    In  some  cases  the  uterus  is  the  seat^  of  . 
severe  neurosis.    I  saw  a  distressing  case  of  this  kind 
with  my  friend  Dr.  Gardiner  of  Ashton,  which  re- 
sisted all  treatment,  and  was  so  intense  as  to  require 
the  induction  of  premature  labour. 

The  blood  of  healthy  pregnant  women,  especially 
towards  the  end  of  gestation,  is  deficient  in  discs  and 
albumen,  whilst  the  fibrin  is  present  in  increased 
quantity;  now,  should  this  temporary  condition  be-- 
come  excessive,  auDBmia  will  result,  which  may  be' 
treated  pretty  much  as  in  the  non- gravid  state. 
This  condition  of  the  blood  may  develop  into  pro-  ■ 
gressive  pernicious  anaemia.    The  disease  sets  m  to-- 
wards  the  mid-period  of  pregnancy,  and  is  more  apt: 
to  befall  women  pregnant  late  in  life.    It  is  marked  1 
by  extreme  debility,  feverishness,  anorexia,  vomiting  . 
dyspnoea,  and  a  runaway  heart.    A  drop  of  blood. 
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examined  microscopically  is  characterised  by  ill- 
shapen  red  corpuscles  and  granular  matter.  Treat- 
ment seems  of  little  avail,  the  tendency  being  to  slow 
md  progressive  dissolution.  In  severe  cases  it  may 
iie  necessary  to  induce  premature  labour.  Trans- 
:usion  has  been  fruitlessly  tried. 

Another  troublesome  disorder  during  pregnancy  is 
the  cough  due  to  reflex  causes.  It  often  lasts  during 
the  whole  term  of  utero-gestation,  and  treatment 
beyond  relieving  the  distress  produced  by  it  is  of 
little  use.    Labour  is  the  only  cure. 

Pregnancy  exercises  an  injurious  effect  in  certain 
chronic  ailments,  such  as  cardiac  and  renal  disease, 
and  also,  contrary  to  popular  supposition,  upon 
phthisis.  Acute  diseases,  as  the  exanthemata  and 
continued  fevers,  if  in  a  mild  form,  run  the  usual 
course ;  if  severe,  they  usually  induce  abortion. 
Acute  pulmonary  complaints,  especially  pneumonia, 
are  more  fatal  than  in  the  unimpregnated  condition. 

During  the  later  months  of  pregnancy  varicose 
veins  in  the  legs  are  very  common,  and  require  the 
recumbent  position,  elastic  stockings,  and  bandages. 
Hfemorrhoids  draw  attention  to  the  condition  of  the 
bowels ;  as  external  applications,  hot  fomentations 
and  Ung.  Galla3  Co.  are  useful.  Sometimes  Ave  find 
a  varicose  condition  of  the  vaginal  and  labial  veins ; 
if  the  pressure  be  very  great,  the  veins  may  burst 
subcutaneously  and  form  a  thrombus,  which  may 
attain  to  considerable  dimensions.  In  some  cases 
the  effused  blood  is  removed  by  absorption,  in  others 
an  opening  has  to  be  made  to  evacuate  the  blood 
and  clot. 

In  affections  of  the  bladder,  as  irritability,  inducing 
a  constant  desire  to  pass  water,  and  incontinence  or 
retention  of  urine,  the  position  of  the  womb  should 
be  ascertained  j  displacement  of  that  organ  not  un- 
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frequently  being  the  cause  of  such  ailments.  In 
some  instances  the  origin  is  purely  sympathetic,  as 
in  the  vesical  irritation  so  frequently  met  with  in 
the  earlier  months  of  pregnancy.  When  the  position 
of  the  womb  is  in  fault,  attempts  must  be  made  to 
rectify  the  displacement  by  manipulation  and  the 
application  of  bandages,  and  by  rest  in  the  recumbent 
position.  If  the  cause  is  sympathetic,  small  doses  of 
morphia  or  belladonna,  or  the  introduction  into  the 
vagina  of  medicated  pessaries  containing  morphia, 
will  afford  relief 

Pressure  of  the  gravid  uterus  on  the  liver,  dia- 
phragm, sacral  nerves,  etc.,  induces  a  variety  of  pain- 
ful symptoms,  which  can  be  palliated  by  narcotics, 
friction,  rest,  etc.    Jaundice,  especially  when  due  to 
hepatitis  (acute  yellow  atrophy),  is  occasionally  a 
serious  complication,  the  cholsemia  often  proving 
fatal  to  the  fffitus.    Very  troublesome  and  irritating 
pruritis  of  the  vulva  sometimes  occurs  in  the  early 
months  of  pregnancy.    In  very  severe  cases  it  spreads 
to  various  parts  of  the  body,  and  the  irritation  now 
and  then  becomes  so  wearing  as  to  cause  abortion. 
Small  vesicles  are  found  on  the  inner  surface  of  the 
labia,  which  are  due  to  acridity  of  the  vagmal  dis- 
charges and  want  of  cleanliness.    Tlie  treatment  con- 
sists in  frequent  ablution  with  bran  water,  and  the 
use  of  borax  lotion  with  opium,  an  ointment  of  equal 
parts  of  red  oxide  of  mercury  ointment  and  cod-hver 
oil,  or  chlorate  of  potash  with  glycerine  and  hydro- 
cyanic acid. 

During  gestation  the  central  nervous  system,  as 
might  be""  expected,  is,  in  many  cases,  more  or  less 
disturbed.  Motor  and  sensory  affections  of  various 
parts  of  the  organism  are  not  unfrequently  met  with  : 
as  hemiplegia,  paraplegia,  local  paralyses  partial  or 
complete  paralysis  of  the  nerves  of  special  sense,  lor- 
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mication,  local  (vulvar)  or  general ;  trophic  derange- 
ments, giving  rise  to  vesicular  and  other  affections  of 
the  skin.    Many  of  these  disorders  are  associated 
Avith  albuminuria,  and  disappear  after  delivery;  if 
in  such  cases  the  symptoms  are  severe  it  may  be 
necessary  to  induce  premature  labour.    The  condition 
of  the  blood  in  pregnancy  conduces  to  the  formation 
of  fibrinous  vegetations,  which  may  give  rise  to  em- 
bohsm  in  some  part  of  the  nervous  centres.  Chorea 
is  a  rare  but  serious  complication,  often  producing 
abortion;  the  bromides  of  sodium,  potassium,  and 
ammonium  afford  the  best  chance  of  rehef,  but  if  the 
attack  is  so  severe  as  to  exhaust  the  patient  through 
loss  of  sleep,  the  induction  of  premature  labour  is  the 
only  resource.    Direct  pressure  of  the  uterus  on  the 
lower  spinal  nerves  not  unfrequently  produces  paresis 
of  one  leg,  generally  the  left ;  as  in  all  the  less  severe 
forms  of  peripheral  paralyses,  the  tendency  here  is  to 
recovery  after  the  pressure  is  removed.    Paralysis  of 
the  lower  extremities  sometimes  follows  severe  and 
prolonged  instrumental  labours,  from  injury  to  one  of 
the  cords  of  the  lumbar  or  sacral  plexus ;  the  duration 
of  the  paralysis  obviously  depends  upon  the  amount 
of  bruising  sustained  by  the  nerves. 

Amaurosis  may  occur  during  pregnancy  without 
albuminuria  and  without  ophthalmoscopic  evidence 
of  extravasation  of  blood  into  the  retina.  Dr.  East- 
lake  has  recorded  a  remarkable  case  in  which  amau- 
rosis occurred  after  parturition  in  eight  successive 
pregnancies.  He  saw  the  case  after  the  eighth  labour. 
In  this  case  there  was  no  albumen  in  the  urine,  and 
an  ophthalmoscopic  examination  made  by  Mr.  Zachariah 
Laurence  revealed  only  shght  contraction  of  the  retinal 
arteries.  Vision  invariably  returns  after  labour. 
Treatment  during  pregnancy  is  of  no  avail.  If  the 
symptoms  are  very  grave  it  may  be  necessary,  as  in 
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a  case  recorded  by  Dr.  Churchill,  to  induce  prema- 
ture labour. 

Copious  leucorrhcea  is  of  common  occurrence  m 
pregnancy,  resulting  from  a  hypertemic  condition 
of  the  vaginal  mucous  membrane  and  glands  ;  the 
discharge  is  usually  of  a  purulent  character,  and  often 
produces  severe  excoriation  of  the  vulva  and  neigh- 
bouring parts.    Cleanliness  is  the  great  preventive 
of  evils  resulting  from  this  cause.    Vagnial  injections 
if  deemed  necessary,  should  be  of  a  mild  nature,  and 
should  be  cautiously  used,  a  few  drops  of  a  solution 
of  permanganate  of  potash  in  a  pint  of  water  being 
generally  all  that  is  needed.    It  should  be  remem- 
bered that  the  use  of  vaginal  injections  during  utero- 
gestation  is  not  unattended  with  the  risk  of  inducmg 
premature  labour.    If  more  powerful  remedies  are 
necessary,  we  may  advantageously  resort  to  medicated 
vat^inal  pessaries  containing  tannin,  or  alum. 

"Displacements  of  tJie  t/tom— The  various  forms  oi 
uterine  displacement  met  with  in  the  non-gravid  state 
are  liable  to  assume  aggravated  proportions  in  the 
developed  organ  ;  in  some  cases  a  nomally-placed 
uterus  becomes  displaced  for  the  first  time,  through 
accident  or  other  causes,  after  the  commencement  of 

preo-nancy.  .  t 

Prolapse  of  the  Uterus.— The  predisposing  causes  ot 
this  displacement  are  a  relaxed  condition  of  the  uterine 
ligaments,  and  a  more  than  ordinarily  capacious  pel- 
vis •  the  uterus  then  sinks  down  to  and  rests  on  the 
perineum,  where  it  may  be  felt  through  the  vagina 
io  be  more  or  less  protuberant.    The  symptoms  are  a 
feelin-  of  pressure  on  the  rectum  and  bladder,  with 
a  bearing-down  sensation.    The  regular  evacuation 
of  the  bladder  and  rectum,  and  the  observance  of  the 
recumbent  position  for  a  time,  will  effect  a  cure  as 
the  uterus  develops  and  rises  out  of  the  pelvis. 
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Anteversion  of  the  Uterus,  to  ca  certain  extent,  is  a 
displacement  which  frequently  takes  jjlace  during  the 
early  stage  of  pregnancy,  causing  vesical  irritability 
which  soon  subsides  with  rest ;  in  some  cases,  how- 
ever, the  malposition  exists  later  on  and  requires 
special  means  to  be  taken  for  its  reduction.  On 
vaginal  examination,  the  os  uteri  will  be  found  high 
up  in  the  direction  of  the  sacrum,  and  the  fundus  press- 
ing on  the  bladder  will  be  felt  through  the  anterior 
vaginal  wall.  Eeduction  should  be  attempted  by 
pressing  with  the  fingers  on  the  anterior  wall  of  the 
vagina,  and  so  pushing  the  fundus  upwards  ;  repeated 
replacement,  opiates,  and  rest  in  the  dorsal  position 
should  be  resorted  to,  together  Avith  the  application 
of  a  bandage  to  assist  in  keeping  the  uterus  in  posi- 
tion. 

Retroversion  of  the  Uterus. — This  malposition  is  the 
converse  of  the  last,  and  usually  occurs  previous  to 
the  fourth  month  of  pregnancy.  The  displacement 
may  be^  either  partial,  constituting  retroflexion,  or  it 
may  exist  as  complete  retroversion.  In  retroversion 
the  OS  uteri  is  tilted  up  towards  the  umbilicus,  the 
base  of  the  bladder  and  urethra  being  dragged  up 
with  it,  displacing  the  meatus  urinarius  to  such 
an  extent  as  to  render  the  passage  of  the  catheter  a 
very  difficult  procedure.  The  finger  passed  into  the 
vagma  takes  a  forward  direction  immediately  behind 
the  symphysis  pubis,  instead  of  towards  the  sacral 
concavity,  the  os  being  difficult  or  impossible  to  reach. 
If  the  bladder  is  distended  the  abdominal  walls  are 
unusually  tense  and  painful  to  the  touch  ;  on  percus- 
sion the  bladder  may  be  detected  as  a  fluctuating 
tumour,  occupying  the  normal  position  of  the  gravid 
uterus  at  the  sixth  or  seventh  month.  The  depres- 
sion of  the  fundus  uteri  produces  a  very  characteristic 
oulgmg  of  the  anus  and  perineum. 
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In  retroflexion  the  cervix  uteri,  though  forced  against 
the  symphysis  pubis,  retains  its  downward  du'ection  ; 
the  urethra  is  not  elongated,  and  consequently  urinary 
retention  is  less  frequent  than  in  retroversion ;  tlie 
perineal  bulging  is  also  less  marked. 

The  cause  of  this  displacement  used  to  be  attri- 
buted solely  to  the  distended  bladder  pushing  the 
uterus  backwards.    I  agree  with  Tyler  Smith  that 
the  malposition  frequently  exists  before  impregnation, 
but  remains  unnoticed  until  the  increasmg  size  of  the 
uterus  evokes  the  usual  symptoms,  when,  for  the  hrst 
time  it  is  recognised.    The  symptoms  are,  obstinate 
constipation  of  the  bowels,  and  inability,  accompanied 
with  a  great  desire,  to  pass  water,  and  if  the  bladder 
is  not  relieved,  the  usual  train  of  symptoms  pertain- 
inc.  to  prolonged  distension  of  that  viscus  sets  m,  the 
kidneys  become  implicated,  and  uremic  symptoms 
supervene.     The  fundus  uteri  may  be  felt  by  the 
finger  in  the  vagina,  but,  as  previously  stated,  the  os 
being  situated  high  up  behind  the  pubis,  is  difficult 
to  reach ;  an  examination,  per  rectum,  reveals  the 
fundus  pressing  on  the  bowel.    The  Treatment  con- 
sist, in  first  emptying  the  bladder  with  a  male  elastic 
catheter,  which  must  be  directed  upwards  as  far  as  it 
will  go  close  behind  the  symphysis  pubis  and  tiien 
in  evacuating  the  rectum  by  the  use  of  enema  a 
The  patient  should   be  placed  on  her  left  side 
chloroform  being  administered,  and  the  fundus  should 
be  replaced  by  passing  the  finger,  or,  if  necessary 
the  hand,  into  the  vagina  and  applying  the  requisite 
force     Should  the  womb  ascend  it  will  take  a  duec- 
t^on  concident  with  one  or  other  of  the  obhque 
diameters  of  the  pelvis,  thereby  avoidmg  the  pio- 
montory  of  the  sacrum  ;  when  the  direction  has  been 

Tc^^ined,  the  P--^  et^^^^^ 
accordance  with  the  line  of  ascent.    If  tin.  method 
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fail,  the  patient  may  be  placed  on  her  hands  and 
knees,  and  pressure  made  on  the  fundus  by  introduc- 
ing the  forefinger  of  the  left  hand  into  the  rectum, 
■whilst  an  attempt  is  made  Mdth  the  finger  of  the  right 
hand  in  the  vagina  to  draw  back  the  cervix  to  its 
normal  position.    Dr.  Skinner  points  out  that  the 
reducing  power  should  be  applied  so  as  to  cause  the 
uterus  to  ascend  in  the  left  oblique  diameter  of  the 
pelvis :  this  is  accomplished  by  drawing  the  cervix 
backwards  to  the  right  acetabulum,  and  at  the  same 
time  pushing  the  fundus  towards  the  left  sacro-iliac 
synchondrosis.    It  may  be  necessary  to  repeat  the 
manoeuvre  three  or  four  times  before  it  answers.  In 
obstinate  cases  continuous  hydraulic  pressure  may  be 
resorted  to  by  introducing  into  the  vagina  or  rectum 
a  large-sized  Barnes'  bag,  and  then  distending  it  Avith 
water ;  by  this  means  an  equable  constant  pressure 
can  be  brought  to  bear  for  many  hours,  which  will 
sometimes  be  successful  when  manual  pressure  fails. 
After  reduction  the  recumbent  position  should  be 
observed  for  some  days,  the  bowels  and  bladder  behig 
carefully  attended  to,  and  before  the  patient  is  allowed 
to  go  about,  the  uterus  should  be  kept  in  position 
by  means  of  a  pessary.    In  very  rare  instances  it 
is  impossible  to  effect  reduction.    In  this  emergency 
the  size  of  the  uterus  should  be  reduced  by  punctur- 
ing the  membranes  through  the  os  uteri  if  it  can  be 
reached ;  or,  if  this  cannot  be  done  and  the  case  is 
very  urgent,  it  has  been  recommended  to  puncture 
them  through  the  uterine  walls.   Abortion,  of  course, 
follows  either  operation.    Dr.  Gervis,  in  vol.  xvi.  of 
the  Obstetrical  Transactions,  in  contradistinction  to  the 
temporising  treatment  of  most   authors,  strongly 
insists  upon  the  early  replacement  of  the  retroverted 
uterus. 

A  curious  condition  called  Spurious  Pregnancy  may 
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be  mentioned  hero,  although  it  cannot  be  classed 
amongst  the  diseases  of  pregnancy.    In  well-maiked 
cases  of  spurious  pregnancy,  not  only  have  we  ab- 
dominal enlargement,  but  several  other  symptoms  of 
the  gravid  state,  as  sickness,  capricious  appetite,  ful- 
ness of  the  breasts,  with  the  usual  changes  ni  the 
areolae,  and  sometimes  cessation  of  the  menses.  As 
these  symptoms  all  point  markedly  to  the  gravid 
state,  considerable  discrimination  is  called  for  to  avoid 
falliuo-  into  error.    Medical  advice  is  not  generally 
sou<^ht  until  the  enlargement  has  advanced  to  a  con- 
side'^rable  extent,  when  vaginal  examination  will  reveal 
an  undeveloped  uterus,  with  the  abdominal  appear- 
ances, perhaps,  of  the  last  months  of  pregnancy  ;  but 
on  putting  the  patient  under  chloroform,  the  abdomen 
will  fall  to  its  normal  size  thus  settling  the  question 
beyond  dispute. 
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CHAPTER  XII. 

ABORTION, 

Abortion,  in  the  wide  sense  of  the  term,  consists  in 
the  expulsion  of  the  contents  of  the  gravid  uterus 
within  the  period  of  time  occupied  by  normal  gesta- 
tion. Distinction  is  usually  made  between  non-viable 
and  viable  children.  In  the  case  of  the  non-viable, 
pregnancy  is  terminated  before  the  seventh  month, 
constituting  abortion  proper.  The  birth  of  viable 
children  is  included  in  the  interval  between  the 
seventh  month  and  any  period  short  of  the  full  nine 
months,  and  is  called  premature  labour.  Abortion  is 
more  liable  to  occur  during  the  early  stage  of  preg- 
nancy, as  the  ovum  is  then  less  firmly  attached  to 
the  decidua ;  for  the  same  reason  an  early  abortion 
is  not  usually  attended  with  much  discomfort  to  the 
patient,  as  the  contents  of  the  uterus  come  away  en 
masse  in  the  form  of  a  clot  of  blood,  the  symptoms 
differing  little,  if  any,  from  a  profuse  catamenial 
discharge.  In  abortion  up  to  the  third  month  the 
ovum  frequently  comes  away  with  the  membranes 
unruptured.  The  menstrual  nisus  is  a  period  also 
favourable  for  the  occurrence  of  abortion.  Women 
who  have  previously  borne  children  are  more  liable 
to  abort  than  women  who  are  pregnant  for  the  first 
time ;  if  a  woman  aborts  more  than  once  she  is  very 
prone  to  repetitions  of  this  evil  in  future  pregnancies. 
During  the  intermediate  months  of  pregnancy  abor- 
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tion  is  liable  to  be  followed  by  violent  hsemoiThage, 
which  is  frequently  kept  up  by  the  difficulty  experi- 
enced in  extracting  the  membranes  and  placenta. 
The  patient  and  her  friends  generally  attribute  abor- 
tion to  some  immediate  exciting  cause,  emotional  or 
physical ;  but  in  the  great  majority  of  cases  it  is  due, 
T  am  disposed  to  think,  to  a  morbid  condition  of 
either  the  uterus  or  its  contents  predisposing  to  pre- 
mature expulsion  of  the  foetus.  In  corroboration  of 
this  view,  witness  the  numerous  cases  on  record  of 
pregnant  women  who  have  met  with  severe  accidents, 
as  falling  out  of  windows,  sustaining  fractures  of  the 
ribs,  and  bones  of  the  legs,  etc.,  and  who  yet  have 
gone  to  the  full  time.  Cases  of  a  like  nature,  though 
perhaps  less  severe  in  degree,  occur  frequently  without 
inducina;  abortion.    The  causes  of  abortion  are  con- 

•     •  •  1 

veniently  divided  into  those  which  origmate  m  the 
maternal,  and  in  the  foetal  organism.  Women  of 
nervous  and  delicate  constitution,  and  women  Avho 
belong  to  the  richer  grade  of  society,  are  more  liable 
to  abort  than  women  belonging  to  the  working-class. 
Violent  mental  emotion,  sudden  changes  of  tempera- 
ture, accidents,  drastic  purgatives,  intestinal  and 
cutaneous  irritation,  etc.,  will  induce  reflex  action 
and  uterine  contraction,  the  foetus  being  unaffected ; 
zymotic  diseases,  lead,  carbonic  oxide,  and  other 
toxic  influences,  and,  more  frequently  than  all  these 
combined — syphiHs,  tend  to  produce  death  of  the 
foetus,  and  thus  centrically  bring  about  abortion. 
The  so-called  "habit"  of  aborting  is  acquired  by 
some  women,  who  expel  the  fcetus  during  many  con- 
secutive pregnancies  at  or  about  the  same  period ; 
and  cases,  indeed,  are  recorded  where  this  has 
happened  twenty  times  in  succession.  Of  these 
cases,  many  no  doubt  arise  simply  from  the  eftect  of 
constitutional  syphilis,  and  under  mercurial  treatment 
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the  "  habit "  ceases.  Abortion  is  caused  likewise  by 
congestion,  retroversion,  cancer,  and  other  affections 
of  the  uterus.  Dr.  J.  J.  Phillips,  in  a  paper  in  the 
Obstetrical  Transactions  for  1872,  makes  special  men- 
tion of  retroflexion  of  the  uterus  as  an  important 
factor  in  the  causation  of  abortion  ;  and  several  cases 
have  come  under  my  own  notice  of  premature  expul- 
sion of  the  ovum  repeatedly  occurring  in  the  same 
woman,  apparently  from  this  cause.  The  use  of  a 
Hodge's  pessary  will  often  enable  the  uterus  to  carry 
its  contents  to  the  full  time. 

A  variety  of  diseases  may  destroy  the  foetus 
whilst  in  the  uterus,  and  thus  induce  abortion.  The 
membranes  and  placenta  too  are  specially  prone  to 
take  on  morbid  action  ;  fatty  degeneration  and  in- 
flammation of  the  placenta,  by  interfering  with  the 
nutrition  of  the  fo3tus,  cause  its  death  ;  so  also  does 
effusion  of  blood  within  the  substance  of  the  placenta. 
The  investigations  of  Dr.  Barnes  show  that  the  fatty 
deposit  is  confined  chiefly  to  the  cells  of  the  villi  and 
to  the  coats  of  the  vessels  which  ramify  in  them,  and 
that  this  condition  seriously  interferes  with  the 
nourishment  of  the  foetus  ;  for,  when  this  change  is 
far  advanced,  the  vascular  loops  become  so  blocked 
up  by  the  fatty  deposit  as  to  be  unable  to  transmit 
the  blood.  Eupture  of  the  vascular  walls  is  also 
liable  to  take  place,  causing  extravasation,  which 
gradually  separates  the  placenta  from  its  attachment. 
Blood  may  escape  between  the  decidua  vera  and  the 
uterine  parietes,  or  between  the  decidua  vera  and  the 
decidua  reflexa.  The  amount  of  blood  effused  and 
its  situation  determine  the  question  of  abortion.  If 
the  amount  is  small,  or  if  it  comes  from  the  lower 
part  of  the  decidua  vera  and  escapes  without  much 
detachment  of  the  membranes,  the  ovum  may  be  re- 
tained to  the  full  period.    If,  on  the  other  hand,  the 
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quantity  of  blood  is  large,  or  there  is  much  separation 
of  the  membranes,  abortion  will  ensue.     If,  after 
considerable  detachment  of  the  membranes,  the  ovum 
remains  for  some  time  in  utero  the  result  (as  shown 
in  Chap,  xiii.)  is  the  formation  of  a  fleshy  mole.  The 
disease  most  commonly  affecting  the  ovum  is  syphilis, 
which  may  be  derived  from  either  the  mother  or  the 
father.     The  woman  infected  with  a  primary  sore 
may  transmit  the  disease  to  the  fffitus ;  or,  after  dis- 
appearance of  the  primary  disease  in  the  man,  and 
even  of  the  secondary  symptoms,  so  far  as  they  are 
manifest  to  the  eye,  it  may  be  communicated  by  him 
to  the  embryo,  which  in  its  turn  may  transmit  the 
poison  to  the  mother  by  means  of  the  placental  cir- 
culation.    Although  the  foetal  and  maternal  blood 
currents  do  not  actually  meet,  yet  the  infection  will 
pass  through  the  separating  membrane  and  will  com- 
municate secondary  syphilis  to  the  mother  although 
she  has  not  undergone  the  primary  disease.  The 
existence  of  endometritis  at  the  time  of  conception 
tends  to  produce  hypertrophy  of  the  decidua,  which, 
if  excessive,  causes  atrophy  of  the  foetus  and  subse- 
quent abortion.    Imperfect  development,  or  atrophy 
of  the  decidua,  is  another  cause  of  abortion. 

The  Symptoms  of  abortion  vary  with  the  period  of 
its  occurrence.  In  the  early  months  the  symptoms 
are  slight ;  but  during  the  later  months  abortion  is  a 
much  more  serious  matter.  The  patient  is,  perhaps, 
suddenly  attacked  with  hsemorrhage  and  uterine  pain, 
or  haemorrhage  without  pain.  If  the  pain  returns  at 
intervals  and  an  examination  reveals  that  the  uterus 
is  contracting,  that  the  membranes  can  be  felt  through 
the  OS,  and  that  they  become  tense  and  protrude  with 
each  pain,  abortion  is  imminent.  The  foetus  and 
membranes  may  come  away  together  or  separately. 
If  the  foetus  is  expelled  alone  the  case  is  often  very 
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troublesome,  for  hcemorrhage  Avill  persist  until  the 
retained  placenta  is  expelled  or  extracted;  or,  if  there 
is  no  hasmorrhage,  the  patient  may  suffer  from  tlie 
effects  of  absorption  of  septic  matter.  Facial  pallor, 
with  lividity  under  the  eyes,  lassitude  and  a  sensation 
of  weight  in  the  pelvis,  together  with  pain  in  the 
back,  are  indications  that  the  foetus  has  been  dead  for 
some  time.  A  bloody  discharge,  issuing  day  by  day 
in  small  quantities,  may  continue  for  weeks  before 
actual  abortion  takes  place.  The  breasts  and  abdo- 
men become  flaccid,  and  there  is  often  a  foetid 
discharge  from  the  vagina. 

In  twin  pregnancies  one  foetus  may  be  aborted, 
the  other  go  on  to  the  full  time ;  but,  as  a  rule,  both 
embryos  are  expelled  together. 

Diagnosis. — In  the  early  months,  as  was  previously 
stated,  the  symptoms  with  respect  to  hsemorrhage  and 
pain  are  very  similar  to  those  of  profuse  and  painful 
menstruation  ;  and  nothing  but  expulsion  and  detec- 
tion of  the  ovum  will  complete  the  diagnosis.  In  the 
latter  months  the  discharge  may  be  mistaken  for  that 
produced  by  uterine  polypus,  placenta  prsevia,  etc. 
If  the  OS  is  open,  a  digital  examination  carefully  made 
will  materially  assist  the  diagnosis.  It  is  well  to  regard 
hsemorrhage  during  pregnancy  as  a  probable  indication 
of  incipient  abortion. 

The  Prognosis  during  the  early  months  is  favour- 
able ;  during  the  middle  months  less  favourable, 
owing  to  the  probability  of  haemorrhage,  together 
with  the  fact  that  the  little-developed  uterus  is  in 
a  condition  unfavourable  for  operative  interference 
should  any  be  needed  ;  still  later  on,  towards  the 
approach  of  normal  gestation,  the  prognosis  again 
becomes  more  favourable. 

Treatment. — To  avert  threatened  abortion,  the 
cause,  if  discoverable,  should  be  removed,  and  the 
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patient  kept  recumbent.  Dietetic  rules  should  be 
carefully  observed.  Effervescing  drinks  will  be  grate- 
ful to  the  patient,  if  thirsty.  Large  doses  of  opium, 
either  by  mouth  or  rectum,  are  recommended  by 
Tanner,  or  preferably,  in  some  cases,  the  subcutaneous 
injection  of  morphia ;  astringents,  as  the  mineral 
acids,  or  gallic  acid,  sometimes  seem  of  service  where 
the  haemorrhage  is  slight.  If  the  haemorrhage  is 
troublesome  and  the  ovum  can  be  felt  protruding 
through  a  dilated  os,  all  hope  of  stopping  abortion 
must  be  given  up,  and  we  must  forthwith  endeavour 
to  procure  speedy  expulsion  of  the  uterine  contents. 
In  very  severe  haemorrhage  the  vagina  or  cervix  uteri 
must  be  plugged,  by  the  aid  of  a  speculum,  with  strips 
of  lint  or  cotton  wool.  Schroeder's  convenient  plan 
is  to  place  a  large  piece  of  linen  over  the  external 
opening  of  the  speculum  after  its  introduction,  and 
then  to  place  other  smaller  pieces  on  it,  and  thus  the 
series  of  layers  is  pushed  down  to  the  cervix,  and  the 
speculum  being  withdrawn  leaves  the  tampon  enclosed 
in  a  kind  of  linen  bag,  so  that  the  whole  compact  mass 
can  be  withdrawn  in  one  piece. 

Sometimes,  even  after  the  necessity  of  using  the 
tampon,  the  uterus  recovers  itself  and  retains  its  con- 
tents to  the  full  time ;  more  frequently,  however,  on 
withdrawing  the  tampon  the  os  will  be  found  dilated 
sufficiently  to  admit  of  the  necessary  manipulation 
for  extraction. 

When  the  ovum  and  its  membranes  are  detached 
from  the  uterine  walls  they  should  be  removed  at 
once,  otherwise  they  undergo  decomposition  and  form 
a  nidus  for  septic  contagion.  Extraction  is  effected 
by  hooking  one  or  two  fingers  of  the  right  hand 
round  the  ovum  and  gently  withdrawing  it,  taking 
care  to  leave  nothing  behind  ;  the  left  hand  is  simul- 
taneously placed  upon  the  abdomen  and  employed  m 
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pressing  the  uterus  down  into  the  pelvis.  If  extrac- 
tion Ccannot  be  thus  accomplished,  the  ovum-forceps 
should  be  tried,  or  a  M'ire  loop  such  as  is  used  in  the 
extraction  of  small  uterine  polypi.  When  the  abdo- 
minal walls  are  resistant,  or  loaded  with  fat.  Professor 
A.  E.  Simpson  recommends  that  one  of  the  lips  of 
the  uterus,  usually  the  anterior,  should  be  seized  with 
a  vulsellum  and  the  uterus 
dragged  down  so  as  to  bring 
it  within  reach  of  the  fingers, 
the  patient  being  previously 
antesthetised. 

If  the  placenta  is  retained, 
it  must  be  removed  if  possible 
by  the  fingers  or  forceps,  pre- 
ferably by  the  fingers  ;  if  the 
OS  is  closed  it  must  be  first 
dilated  by  a  laminaria  tent. 
Ergot  may  be  administered  if 
needful,  with  a  view  to  pro- 
voke uterine  action.  Dr. 
Priestley,  in  an  elaborate 
paper  published  in  the  Ohste- 
trkal  Trcmsadions,  vol.  iii., 
after  describing  the  evils,  such 
as  prolonged  hsemorrhage  and 
septic  poisoning,  produced  by 
the  retention  of  the  placenta 

in  cases  of  abortion,  strongly     Fig.  so.— Improved  Ovum- 

advocates  extraction  by  the  Forceps. 
fingers,  as  with  due  care  the  risk  is  much  less  than 
that  incurred  by  long  retention  of  the  placenta.  The 
patient  being  anaesthetised  and  placed  on  her  back 
with  the  thighs  flexed  on  the  abdomen,  one  hand  is 
introduced  into  the  vagina,  the  other  being  placed 
over  the  fundus  to  steady  the  uterus.    If  the  os  uteri 
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is  closed,  it  is  gradually  dilated  by  passing  first  tlie 
forefinger  into  the  orifice  and  then  the  second,  until 
in  a  little  time  the  os  yields,  enabling  the  placenta 
to  be  reached,  which  is  then  separated  in  the  ordinary 
way.  It  is  important  to  ascertain  that  the  placenta 
and  membranes  are  entirely  loosened  from  their  at- 
tachments before  withdrawing  the  hand.  Dr.  Priestley 
approximatively  limits  the  period  of  non-interference 
to  six  hours  after  expulsion  of  the  foetus,  after  which 
(and  earlier  if  there  is  much  discharge)  he  advocates 
the  manipulation  just  described. 

Prophylactic  Treatment. — An  endeavour  should  be 
made  to  ascertain  the  cause  of  the  abortion.  If 
traceable  to  syphilis,  the  patient  should  be  put  under 
a  course  of  mercury,  iodide  of  potassium,  tonics,  and 
gentle  exercise,  together  with  a  change  of  air,  especially 
to  the  sea-side  ;  if  necessary,  her  husband  should  also 
undergo  specific  treatment.  If  she  is  too  plethoric, 
purgatives,  open-air  exercise,  bathing,  etc.,  will  be  of 
service ;  if  it  is  a  case  of  so-called  "habitual"  abortion, 
abstinence  from  intercourse  and  the  internal  adminis- 
tration of  chlorate  of  potass  in  full  doses  (15  grains) 
twice  daily  for  some  time  may  be  tried. 
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CHAPTER  XIII. 

DISEASES  OF  THE  MEMBRANES  OF  THE  OVUM. 

The  membranes  of  the  ovum  occasionally  take  on 
some  form  of  degeneration,  fatty,  carneous,  hydatidi- 
form,  etc.,  the  result  being  the  formation  of  a  mole. 
Distinction  must  be  made  between  the  fibrinous  clots 
and  exfoliated  mucous  membrane  sometimes  expelled 
from  the  virgin  uterus,  called  false  moles,  and  those 
formations  which  are  the  result  of  impregnation, 
termed  true  moles.  The  formation  of  a  fleshy  mole 
takes  place  if  the  embryo  dies  during  the  early  period 
of  utero-gestation  and  is  for  a  time  retained  within 
the  uterus,  the  membranes  continuing  in  an  abnormal 
form  of  development  whilst  the  foetus  atrophies  and 
is  absorbed,  so  that  on  expulsion  of  the  mass  no 
trace  of  the  foetus  can  be  found.  The  first  step  in 
the  formation  of  a  fleshy  mole  is  extravasation  of 
blood  within  the  uterus,  taking  place  usually  between 
the  uterine  parietes  and  the  decidua  vera,  thus 
cutting  off"  the  supply  of  blood  to  the  foetus  and 
detaching  the  membranes  from  the  uterus.  The 
haemoglobin  of  the  effused  blood  is  absorbed,  the 
fibrin  becomes  organised  and  converted  into  connec- 
tive tissue,  which  then  forms  the  channel  of  com- 
munication between  the  uterus  and  the  membranes. 
It  is  probable  that  the  effused  blood  does  not  entirely 
detach  the  decidua,  a  small  portion  of  it  retaining 
its  original  connection  with  the  uterus,  and  although 
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insufficient  to  nourisli  tlie  foetus,  this  communication 
will  serve  to  supi^ly  the  decidua  until  the  extrava- 
sated  blood  is  oi'ganised.    When  the  morbid  action  is 
chiefly  confined  to  the  chorion,  and  takes  the  shape 
of  vesicular  degeneration  of  its  villi,  small  bladders 
or  vesicles,  containing  a  clear  limpid  fluid,  attached 
to  each  other  in  countless  profusion,  form  a  hydatid 
mole.     The  pathological  changes  in  the  villi  are 
initiated  by  proliferation  of  the  epithelial  cells  which 
line  their  interior ;  the  villi  thus  distended  are  after- 
wards filled  with  fluid  from  rupture  of  the  cells. 
The  natural  tendency  of  the  villi  to  development 
continues  in  this  perverted  form  until  the  cavity  of 
the  uterus  is  filled  with  vesicles  growing  from  each 
other,  varying  from  the  size  of  a  pin's  head  to  that 
of  a  hothouse  grape,  or  even  larger.    Some  observers 
hold  that  hydatidiform  degeneration  of  the  chorion  is 
invariably  preceded  by  death  of  the  foetus,  the  vital 
force  being  then  solely  expended  on  abnormal  develop- 
ment of  the  villi ;  others  are  of  opinion  that_  the 
primary  cause  originates  in  the  maternal  organism ; 
the  question  is  not  easy  to  decide ;  the  probabdity 
being  that  both  theories  are  correct.  Sometimes 
vast  quantities  of  these  hydatids  are  discharged  from 
the  uterus,  causing  heemorrhage  of  an  alarming  kind. 
Uterine  hydatids  were  formerly  considered  to  originate 
independently  of   impregnation,  and  consequently 
might  be  discharged  from  the  virgin  uterus,  but  tfie 
pathology  of  this  abnormality,  as  described  by  Dr. 
Graily  Hewitt,  proves  that   they  are  the  direct 
sequence  of   impregnation,  resulting  from  morbid 
action  being  set  up  in  one  of  the  products  of  concep- 
tion    It  must  be  remembered,  however,  that  the 
echinococcus— the  true  hydatid— be  evacuated 
by  the  uterus,  and  this,  it  need  hardly  be  remarked, 
is  not  a  product  of  conception.    Care  therefore  must 
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be  exercised  not  to  impugn  recklessly  the  chastity  of 
a  woman  who  has  discharged  what  ajjpears  to  be  a 
vesicular  mole,  but  which  may  be  a  bunch  of  real 


Fig.  81.— Hydatid  Mole. 


hydatids.  The  microscope  should  be  resorted  to  in 
cases  of  doubt,  the  booklets  of  the  echinococci,  once 
seen,  affording  absolute  proof  as  to  the  nature  of  the 

M 
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c^rowth.    It  must  also  be  borne  in  mind  that  a  true 
hydatid  mole,  or  a  portion  of  one,  may  be  retamed 
in  utero  for  months  or  even  years— a  fact  having  an 
important  bearing  with  regard  to  widows  or  to  women 
separated  from  their  husbands.    The  vesicular  mole 
is  usually  discharged  from  the  uterus  not  later  than 
the  sixth  month  ;  if  it  remains  for  a  much  onger 
period  it  frequently  gives  rise  to  prolonged  and 
dangerous  haemorrhage.     The  symptoms  of  molar 
pregnancy  are  not  very  pronounced  ;  stoppage  of 
menses,  enlargement  of  the  mammae,  sickness,  and 
other  signs  of  pregnancy  occur  durmg  the  eaiiy 
period     These  symptoms  later  on  disappear,  but  the 
patient  suffers  from  a  sensation  of  dead  weight  m 
the  uterus,  and  a  general  feeling  of  malmse.    ^^  hen 
the  uterus  endeavours  to  expel  its  contents,  more  or 
less  haimorrhage  takes  place,  and  if  a  portion  of  a 
hydatid  chance  to  come  away,  the  nature  of  the  case 
is  of  course  satisfactorily  proved.     The  treatment 
consists  in  restraining  haemorrhage  and  assistmg  the 
uterus  in  its  expulsatory  efforts  ;  m  plugging  he 
va-ina,  if  the  haemorrhage  is  great,  together  with  the 
intmial  administration  of  ergot ;  and  if  it  be  possible 
to  dilate  the  os  uteri,  in  detaching  and  brmgmg  away 
the  mass  with  the  fingers.         _  ^(^\m^c,v 
Dropsy  of  the  Amnion  consists  m  an  excess  of  liquor 
amnii, 'which,  beyond  adding  to  the  b-^'o  the  uterus 
and  consequently  to  the  inconvenience  of  the  mother 
I  not  usuilly  pioductive  of  ill  effects.  Occasionally 
however,  the  quantity  of  fluid  is  so  excessive  as  to 
endange   life,  by  interfering  with  the  action  of  the 
iCs  or  heart ;  the  only  treatment  is  to  puncture  the 
Sibranes,  which  of  course  induces  P— ^^^^^^^^ 
.     and  is  therefore  permissible  only  when  it  i.  o W 
that  the  patient  cannot  otherwise  survive  o  the  tull 
term     The  converse  of  this,  namely  deficiency  of  the 
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liquor  Jimnii,  may  cause  union  to  take  place  between 
the  amnion  and  the  external  surface  of  the  fcetus.  A 
discharge  of  fluid  sometimes  occurs  previous  to  rup- 
ture of  the  membranes,  to  which  the  name  Ilydrorrhoia 
has  been  given.   The  fluid,  which  is  clear  and  wnteij, 
comes  away  either  slowly,  drop  by  drop,  or  in  a  sud- 
den gush,  which  may  be  repeated  at  intervals.  Hy- 
drorrhoea  is  most  common  in  the  later  months  of 
pregnancy ,^  but  it  may  occur  at  intervals  during  the 
whole  period  of  utero-gestation.    The  discharge  is 
unattended  Avith  pain,  and  will  often  come  on  when 
the  patient  is  perfectly  quiescent.    Its  origin  is  some- 
what  doubtful,  probably   it   is   secreted  between 
the  amnion  and  chorion;  some  consider  that  it  is 
lodged  between  the  decidua  vera  and  the  uterine 
parietes.    The  possibility  of  this  extra- ovular  dis- 
charge taking  place  should  be  borne  in  mind  when  a 
painless  escape  of  fluid  occurs  about  the  period  of 
labour,  since  uterine  action  may  not  set  in  for  some 
time  after.    The  placenta  is  liable  to  congestion  and 
inflammation,  which  may  interfere  with  a  due  supply 
of  blood  to  the  foetus.    Blood  is  occasionally  eff'used 
between  the  maternal  and  foetal  vessels,  giving  rise  to 
what  has  been  called  apoplexy  of  the  pilacenta.  Fatty 
degeneration,  by  no  means  of  rare  occurrence,  is  prob- 
ably often  the  cause  of  abortion.    According  to  Dr. 
Druitt,  fatty  degeneracy  exists  at  the  end  of  preg- 
nancy to  a  limited  extent  in  all  cases.    When  this 
change  occurs  at  an  early  stage  of  pregnancy,  the 
embryo,  deprived  of  its  nourishment,  dies  and  be- 
comes absorbed,  the  uterine  contents  being  afterwards 
expelled  in  the  form  of  a  mole. 
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CHAPTER  XIV. 

MULTIPLE  PREGNANCY. 


In  the  liuman  female  the  process  of  utero-gestation 
usually  terminates  in  the  birth  of  a  single  child  ;  m  a 
certain  proportion  of  cases,  however,  women  give  birth 
to  twins,  more  rarely  triplets,  and  still  more  rarely 
qiiadruplets.    Plural  pregnancies  are  abnormal,  mas- 
imich  as  the  children  resulting  therefrom  are  subject 
to  much  higher  rates  of  mortality  and  disease  both 
mental  and  physical  than  are  children  born  smgly ; 
moreover  the  risk  to  both  mother  and  chdd  is  greater 
in  multiple  than  in  single  pregnancy.  In  this  country 
twins  occur  in  the  proportion  of  about  1  m  80  case  ; 
triplets  about  1  in  6000.    Twins  are  most  frequently 
of  opposite  sexes  ;  when  of  the  same  sex,  females  pre- 
dominate over  males.   The  tendency  to  multiple  preg- 
nancy is  hereditary  to  a  marked  extent,  the  fema  es 
of  families  thus  gifted  being  very  prone  to  the  pio- 
ducdon  of  twins,  Ind  apart  from  this  hereditary  pro- 
cl  Jity,  women  who  have  once  borne  twins  are  more 
liable  to  plural  pregnancies  than  women  who  have 
not     In  plural  births  the  children  are  smaller  and 
feebler  tliL  those  born  singly:  in  twm  cases  it  :s 
not  unusual  to  find  one  fa3tus  much  more  develo^)ed 
than  the  other:  sometimes  one  ff -^/^  ^  ^1 
expelled,  the  living  foetus  being  -etanied  to  t^ie  fu U 
term  •  or  the  dead  fffitus  may  shrivel  up  ^^^i  ^  1^^^*^  ' 
ScUn  this  state  remain  in  the  uterus  untd  the  birth 
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of  the  living  child.  The  duration  of  pregnancy  in 
twin  cases  is  usually  shorter  than  the  normal  period. 
Ordinarily  the  children  are  born  within  a  short 
interval  of  each  other,  but  occasionally  the  interval 
is  prolonged  over  several  hours,  and  very  exception- 
ally it  has  been  known  to  last  weeks,  or  even  months. 
The  mortality  of  infants  is  much  greater  in  plural 
-than  in  single  births,  being  in  the  case  of  twins  about 
one  in  twelve. 

The  cause  of  multiple  pregnancy  originates  in  some 
deviation  from  the  normal  physiological  action  of  the 
ovaries ;  two  Graafian  follicles  in  one  ovary,  or  one 
in  each  ovary,  may  mature  and  rupture  at  the  same 
time  ;  or,  one  follicle  may  discharge  two  ovules ;  oi-, 
again,  a  single  ovule  may  contain  two  germs ;  in  any 
of  these  cases  it  is  quite  possible  for  the  two  ovules 
or  germs  to  be  fecundated  by  one  insemination, 
resulting  in  the  formation  of  twins.    In  the  two 
instances  first  mentioned  where  the  ovules  are  sepa- 
rate and  distinct,  each  embryo  has  its  own  amnion, 
chorion,  and  placenta,  the  latter  being  sometimes 
matted  together  but  without  any  intercommunication 
of  vessels.    In  the  early  stage  of  development  the 
ova  are  surrounded   by   their  respective  decidua3 
reflexte ;   the  partition  between  the  two  amniotic 
cavities  being  thus  built  up  of  six  distinct  membranes, 
namely  two  layers  of  decidua,  two  layers  of  chorion, 
and  two  layers  of  amnion.   As  the  ovular  membranes 
enlarge,  the  two  layers  of  decidua  reflexa  become 
more  or  less  absorbed  from  pressure  against  each 
other,  the  partition  between  the  two  embryos  then 
consisting  of  only  four  membranes — the  amnion  and 
chorion  of  each  embryo.    When  twins  are  developed 
from  a  single  ovule  haiang  two  germs,  they  are 
enclosed  in  one  common  chorion  surrounded  by  the 
decidua ;  the  partition  in  such  cases  consists  solely  of 
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two  layers  of  amnion,  one  surrounding  each  ftx^tus ; 
in  very  rare  cases  the  partition  thus  formed  is 
destroyed  at  some  period  of  utero-gestation,  leaving 
the  two  embryos  enclosed  within  the  same  amniotic 
cavity. 

The  diagnosis  of  dual  pregnancy  previous  to  delivery 
is  difficult.  Sometimes,  in  thin  women,  the  presence  of 
twins  may  be  detected  by  palpation,  and  occasionally 
the  two  fojtal  hearts  may  be  differentiated  either  by 
a  difference  in  the  rapidity  of  their  respective  beats, 
or  by  their  position,  as  when  two  distinct  and  separate 
spots  exist  on  the  maternal  abdomen  where  the  fa3tal 
heart  sounds  can  be  plainly  heard,  the  sounds  dying 
out  in  the  intermediate  space. 

In  ordinary  twin  cases  a  single  coitus  has^  fecun- 
dated two  ovules  at  the  same  time.     This  dual 
impregnation  may,  however,  be  the  result  of  two 
separate  acts  of  intercourse,  constituting  either  super- 
fecundation  or  superfcetation.  If  an  ovule  escapes  from  a 
Graafian  follicle  at  the  time  of,  or  shortly  after,  coitus, 
and  is  fecundated,  a  second  ovule  may  present  itself, 
and  remain  exempt  from  the  influence  of  the  previous 
intercourse  ;  it  can,  therefore,  onlybe  impregnated  by 
a  second  insemination';  this  is  called  super  fecundation. 
From  time  to  time  cases  strongly  in  favour  of  the 
possibility  of  the  separate  impregnation  of  two  o^axles 
have  been  reported ;  the  most  striking  instances  are 
those  where  twins  have  been  born,  the  one  child 
being  white  and  the  other  black,  resultmg  from 
the  immediately  successive  intercourse  of  two  males,  a 
white  and  a  black,  with  the  same  white  woman ;  the 
question,  indeed,  does  not  admit  of  doubt.  Superfxta- 
tion,  oxi  the  other  hand— that  is,  impregnation  ot  a 
second  ovule  after  the  formation  of  the,  decidmi,  has  been 
considered  by  many  writers  to  be  physically  imposs- 
ible    The  opponents  of  superfa3tation  explain  the 
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cases  usually  cited  in  its  favour  as  resulting  either 
from  ordinary  twin  impregnation,  one  fostus  being 
developed  in  excess  of  the  other,  or  from  the  existence 
of  a  bifid  or  double  uterus.    In  the  latter  case  it  is 
very  easy  to  understand  how  each  division  of  the 
organ  may  be  separately  impregnated,  and  a  more  or 
less  extended  interval  of  time  elapse  between  the 
expulsion  of  the  contents  of  the  respective  cavities. 
If,  however,  previous  to  the  union  of  the  decidua  vera 
and  decidua  reflexa  the  condition  of  the  gravid 
uterus  is  examined,  no  positive  barrier  is  found 
to  the  passage  of  either  the  ovule  or  spermatozoa 
into  the  uterus,  the  openings  of  the  Fallopian  tubes 
and  cervical  canal  being  still  patent.    The  canal 
is,  indeed,  plugged   with   thick  mucus,  but  this 
differs  but  slightly  from  the  mucus  which  is  found 
in  this  situation  in  the  unimpregnated  state,  and 
will  oflFer  no  obstruction  to  the  spermatic  filaments. 
It  appears,  then,  that  as  there  is  no  mechanical 
obstacle  to  superfoetation,  the  rarity  of  its  occur- 
rence must  be  otherwise  explained.    It  will  perhaps 
be  remembered  that  in  the  section  on  ovarian  physio- 
logy it  was  stated  that  during  pregnancy  no  Graafian 
follicles  are  ruptured,  and  consequently  no  ovule 
escapes — a  fact  in  itself  sufficient  to  prevent  the 
occurrence  of  superfostation  ;  so  that  in  the  few  cases 
of  superfoetation  this  exceptional  act  of  ovulation 
must  take  place.    Thus  it  is  evident  that  super- 
fostation  is  possible  up  to  the  third  month  of  utero- 
gestation,  when  the  union  of  the  decidua  vera  and 
decidua  reflexa  takes  place,  but  that  later  it  is  im- 
possible. 
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CHAPTER  XV. 

EXTRA-UTERINE  PREGNANCY. 

The  fecundation  and  development  of  an  ovule  ex- 
ternal to  the  cavity  of  the  uterus  is  an  accident 
fortunately  of  rare  occurrence,  and,  as  might  be  sup- 
posed, necessarily  very  fatal  in  its  result.  The 
ovule  may  be  fecundated  and  arrested  at  any  point 
of  its  transit  from  the  ovary  to  the  junction  of 


Fig.  82.— Case  of  Tubal  Gestation. 

the  Fallopian  tube  Avith  the  uterus.  Cases  of  this 
kind  are  divided  into  ovarian,  ventral,  and  iubal  preg- 
nancy, and  further  subdivided  according  to  the  exact 
position  where  the  development  of  the  ovum  takes 
place. 

The  rarity  of  this  form  of  pregnancy  may  be 
accounted  for  by  the  malplaced  ovum  becoming  ab- 
sorbed when  the  site  to  which  it  adheres  is  unable  to 
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aft'ovd  the  requisite  amount  of  uourislimcnt  for  its 
development.  It  is  held  by  some  that  impregnation 
is  possible  prior  to  rnj^ture  of  the  Graafian  folhcle,  as 
it  lias  been  found  that  the  external  envelope  of  the 
fa3tus  has  been  formed  out  of  the  ovarian  tunic,  and 
that  this,  therefore,  is  the  true  form  of  ovarian  preg- 
nancy ;  it  is  more  probable  that  rupture  has  taken 
-place,  and  that  after  fecundation  the  aperture  closes 
and  the  ovum  remains  within  the  follicle,  and  there 
undergoes  development.  Those  cases  where  the  ovum 
fixes  itself  to  the  external  surface  of  the  ovary,  to 
which  organ  the  placenta  is  primarily  attached,  may 
be  included  under  the  head  of  ovarian  pregnancy. 
When  the  ovum  drops  into  the  peritoneal  cavity  and 


Fig.  S3.— Case  of  Tubal  Gestation. 
(From  a  preparation  in  my  own  Collection.) 

attaches  itself  to  some  of  the  abdominal  organs,  ventral 
pregnancy  is  the  result ;  in  some  cases  the  ovum  is 
ongmally  attached  to  a  part  of  one  of  the  Fallopian 
tubes,  and  after  there  undergoing  a  certain  deo-ree  of 
development,  is,  through  rupture  of  the  cyst,"  trans- 
ferred to  the  abdominal  cavity.  These  two  varieties 
are  known  respectively  as  primary  and  secondary 
ventral  pregnancy.  When  the  ovum  is  arrested  in 
the  Fallopian  tube,  the  most  frequent  form  of  this 
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abnormality,  tuhal   pregnancy,  ensues.     There  is 
another  form  of  abnormal  gestation  in  which  the 
ovum,  arrested  at  the  junction  of  the  Fallopian  tube 
with  the  uterus,  is  developed  within  the  substance  of 
the  uterine  walls,  giving  rise  to  interstitial  pregnancy. 
In  all  varieties  of  extra-uterine  pregnancy  the  fcxitus 
is  surrounded  by  its  own  proper  membranes,  that  is, 
by  those  derived  from  the  embryo  itself,  namely,  the 
amnion  and  the  chorion.    In  the  tubal  form  the 
maternal  membranes  are  represented  by  a  kind  of 
spurious  decidua  produced  from  the  mucous  mem- 
brane lining  the  Fallopian  tube,  but  in  abdominal 
iire^nancy  there  is  no  structure  from  which  this 
covering  can  be  derived,  so  that  the  chorion  forms 


Fig.  si—Uterus  and  Fcetus  in  a  Case  of  Abdominal  Pkegnanct. 

the  sole  external  envelope.  In  whatever  position  the 
ovum  becomes  attached,  the  maternal  vessels  in  its 
immediate  neighbourhood  enlarge  and  play  the  part 
of  the  uterine  vessels  in  normal  pregnancy  ;  the  villi 
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of  the  chorion  ingraft  themselves  on  the  spot  where 
the  ovum  is  located,  and  eventually  form  a  placenta 
through  which  the  maternal  vessels  supply  nourisli- 
ment  to  the  fcetus.  The  absence  of  tubular  glands, 
such  as  are  present  in  the  uterine  mucous  membrane, 
prevents  the  chorionic  villi  from  obtaining  a  firm  hold, 
which  accounts  for  the  erratic  attacks  of  hasmorrhace 
not  unfrequently  met  with  in  cases  of  extra-uterine 
pregnancy ;  there  is  no  formation  of  decidua  reflexa  in 
these  cases.  In  all  forms  of  extra -uterine  pregnancy 
the  uterus  undergoes  for  a  time  the  usual  development 
pertaining  to  the  gravid  state  ;  the  mucous  membrane 
hypertrophies  and  the  muscular  coat  enlarges,  but, 
owing  to  the  absence  of  the  stimulus  afforded  by  the 
presence  of  the  ovum,  the  organ,  after  a  certain  degree 
of  development,  either  remains  stationary  or  resumes 
its  ordinary  condition.  In  some  cases  the  develop- 
ment of  the  uterine  mucous  membrane  goes  on  to  the 
formation  of  a  complete  decidua  vera,  which  is  cast  off 
and  expelled  per  vaginam. 

The  causes  of  extra-uterine  pregnancy  are  some- 
what obscure,  being  arrived  at  by  deduction  rather 
than  by  observation.  Cases  have  been  recorded  in 
which  fright,  or  sudden  shocks,  or  blows  on  the  ab- 
domen, at  or  about  the  time  of  conception,  have  been 
the  only  assignable  reasons.  Obstructions  of  a  pass- 
ively mechanical  nature  are  probably  more  frequent 
factors.  Amongst  these  may  be  enumerated  inflam- 
mation of  the  uterus  and  its  appendages,  or  of  the 
tissues  in  the  immediate  neighbourhood  of  these 
organsj  producing  either  thickening  of  the  walls  of 
the  Fallopian  tubes,  which,  by  encroaching  on  their 
internal  diameter,  impedes  the  passage  of  the  ovule 
without  preventing  the  transmission  of  the  sperma- 
tozoa, or  adhesions,  which,  interfering  with  the  free 
movement  of  the  Fallopian  tubes,  prevent  perfect 
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apposition  of  their  fimbriaj  to  the  ovaries,  and  thus 
allow  the  fecundated  ovum  to  escape  into  the  ab- 
dominal cavity.     Instances  are  recorded  where  a 
fa3tus  has  been  found  in  one  of  the  Fallopian  tubes, 
the  resultant  corpus  luteuin  being  contained  ui  the 
ovary  of  the  opposite  side.  Various  attempts  have  been 
made  to  account  for  this  extraordinary  circumstance  ; 
some  believe  that  by  the  action  of  the  uterine  cdia, 
or  by  spasmodic  contraction  of  the  womb  itself,  the 
ovum  was  propelled  across  the  cavity  of  the  uterus 
into  the  opposite  Fallopian  tube  ;  others  think  that 
the  Fallopian  tube  of  one  side  twisted  itself  over  to 
the  ovary  of  the  opposite  side,  and  received  the 
ovum  directly  into  its  fimbrise  but  failed  to  transfer 

it  to  the  uterus. 

The  Symptoms  during  the  earlier  period  of  extra- 
uterine pregnancy  are  obscure,  but  in  addition  to  the 


Fi.  S5.-TUBAL  Pregnancy,  with  the  Corpus  Luteum  :n  the  0^  AR^  of 
THE  Opposite  Side.  The  Decidua  is  represeuted  in  process  of  detaeli- 
meiit  from  tlie  uterine  cavity.    (After  Tyler  Smith.) 

usual  signs  of  pregnancy,  there  is  often  pain  of  a 
more  or  less  local  nature  caused  by  the  increase  in 
bulk  of  the  misplaced  ovum.    Ventral  pregnancy  will 
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frequently  go  on  to  the  full  period,  as  there  is  nothing 
to  hinder  the  increase  in  fcetal  bulk ;  but  if  the  ovum 
is  lodged  within  the  Fallopian  tube  rupture  of  the  sac 
usually  takes  place  before  the  fourth  month,  causing 
intense  suffering,  and  the  patient  quickly  dies  in  a 
state  of  collapse.  The  causes  of  rupture  of  the  cyst 
in  the  earlier  months  are — over  distension  from  simple 
-  development  ;  and  separation  of  the  placenta,  causing 
htemorrhage  into  the  sac,  and  consequent  rupture  from 
internal  tension. 

Dr.  Parry  in  liis  valuable  and  exhaustive  mono- 
graph draws  the  following  picture  of  a  case  of  extra- 
uterine pregnancy.  For  the  first  six  or  eight  weeks 
all  may  go  on  as  in  a  normal  pregnancy,  when  sud- 
denly the  i^atient  is  seized  with  violent  colicky  pains, 
usually  on  one  side  of  the  abdomen.  These  pains 
are  attended  by  extreme  prostration — threadlike  pulse, 
cold  surface,  clammy  sweats,  and  not  unfrequently, 
vomiting.  After  an  interval  of  from  a  few  hours  to 
one  or  two  days,  the  patient  recovers,  to  be  again  the 
victim  of  similar  attacks  every  two  or  three  weeks. 
These  paroxysms  are  probably  due  to  contractions 
of  the  foetal  cyst. 

An  occasional  and  significant  symptom  of  ha3mor- 
rhage  from  the  vagina,  metrorrhagic  in  character, 
accompanies  these  pains.  Sometimes  in  the  early 
stage  of  gestation  the  decidua  is  expelled,  giving  rise  to 
the  suspicion  of  abortion.  The  discharged  substances 
should  therefore  be  carefully  examined  for  the  ovum. 
Vaginal  examination  reveals  changes  in  the  uterus 
corresponding  to  those  of  the  early  months  of  preg- 
nancy which,  however,  never  exceed  the  development 
at  the  fifth  month  of  normal  gestation.  After  quicken- 
ing, preternatural  intensity  of  tlie  foetal  heart  sounds 
are  very  suspicious  and  always  indicate  the  necessity 
of  careful  combined  internal  and  external  examination, 
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and  if  the  patient  is  too  sensitive  to  endure  this  she 
must  be  put  under  the  influence  of  an  aniesthetic. 
Sometimes  a  tumour,  which  ballottement  proves  to 
contain  a  movable  body,  is  found  alongside  or_  be- 
hind the  uterus.    It  has  been  recommended  to  dilate 
the  urethra  so  as  to  enable  the  index  finger  to  pass 
into  the  bladder,  and  thus  with  the  aid  of  the  index 
finger  of  the  other  hand  in  the  vagina  or  rectum  to 
explore  the  fundus  uteri  and  Fallopian  tubes.  The 
foetal  cyst  generally  displaces  the  uterus  so  that  the 
OS  is  more  or  less  out  of  the  reach  of  the  finger. 
The  possibility  of  pelvic  hsematocele  should  be  borne 
in  mind.     It  is  sometimes  difficult  to  distinguish 
extra-uterine  from  intra-uterine  pregnancy  when  the 
latter  is  attended  Avith  certain  complications,  as,  for 
example,  the  impregnation  of  one  horn  of  a  bicorned 
uterus.    Dr.  Greenhalgh  relates  how  several  medical 
men  of  much  experience,  mistaking  a  fibrous  tumour 
of  the  uterus  for  a  case  of  extra-uterine  pregnancy, 
were  about  to  perform  gastrotomy,  when  a  livmg 
child  was  expelled  per  vaginam. 

If  the  patient  arrives  at  the  full  term,  pams, 
resembling  those  of  ordinary  labour,  come  on,  some- 
times attended  with  vaginal  hfemorrhage.     In  the 
majority  of  cases  these  pains  do  not  cause  rupture  of 
the  cyst.   If  rupture  does  take  place  the  patient  feels 
as  though  "  something  had  given  way  in  her  inside 
this  is  followed  by  immediate  and  profound  collapse, 
and  prolonged  syncope,  convulsions,  and  delirium 
may  severally  supervene.    There  is  abdommal  pam 
of  the  most  severe  character.    The  patient  may  die 
at  once,  or  more  frequently  she  may  live  several 
days,  the  abdomen  becoming  tympanitic,  the  pulse 
quick  with  elevation  of  temperature.  These  sjmiptoms 
are  usually  attributed  to  acute  peritonitis,  but  Dr. 
Parry  states  that  an  analysis  of  the  post-mortem 
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examination  made  in  cases  of  rupture  of  the  cyst 
shows  that  jDeritonitis  is  a  rare  sequel  The  chihl 
dies  ahout  the  time  of  this  quasi-parturient  crisis  or 
shortly  after  (even  when  the  sac  remains  unruptured) ; 
the  body,  if  retained,  becomes  mummified  or  con- 
verted into  a  substance  resembling  adipocere ;  in 
some  cases  it  undergoes  calcification,  or  in  rare 
instances  it  may  remain  for  a  considerable  time 
nearly  if  not  quite  unchanged.  In  one  or  other  of 
these  conditions  the  foetus  may  remain  encysted  in 

the  maternal  abdomen  for  an  indefinite  period  

twenty  or  thirty  years,  or,  according  to  the  record  of 
one  case,  even  over  half  a  century.  In  other  cases 
"  nature  makes  an  effort "  to  cast  off  what  is  now  a 
foreign  body.  By  inflammatory  processes  more  or 
less  acute  portions  of  the  foetus  slowly  make  their 
way  by  ulceration  through  the  intervening  tissues  to 
be  discharged  through  the  bowels,  the  abdominal 
walls,  the  vagina,  or  the  bladder.  According  to  an 
analysis  of  five  hundred  cases  by  Dr.  Parry,  the 
relative  frequency  of  the  exit  of  the  foetus  was — into 
the  bowels,  26-2  per  cent;  through  the  abdominal 
walls,  16-12  per  cent ;  into  the  vagina,  4-83  per  cent ; 
and  into  the  bladder,  3-62  per  cent.  These  attempts 
at  evacuation  are  most  frequently  initiated  during 
the  first  six  months  after  the  death  of  the  fretus. 
Dr.  Parry  gives  the  mortahty  of  extra-uterine  preg- 
nancy as  67-2  per  cent.  Tubal  pregnancy  is  the 
most  fatal,  ventral  the  least  so. 

Treatment. — When  an  early  diagnosis  is  established 
the  indications  are  to  destroy  the  vitality  of  the  ovum 
and  thus  prevent  further  growth.  Attempts  have 
been  made  to  accomplish  this  by  various  means ;  by 
the  adminstration  of  strychnine  or  ergotine  to  the 
mother  so  as  to  reach  the  embryo  through  the  circu- 
lation ;  by  puncture  of  the  cyst  with  or  without  the 
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injection  into  it  of  morphia  or  other  narcotic  ;  by 
passing  shocks  or  a  current  of  electricity  tlirough  the 
sac  either  per-cutaneously  or  by  means  of  electrolytic 
needles ;  and  lastly,  by  gastrotomy.    Dr.  Parry  lays 
down  the  axiom  that  in  order  to  procure  retention 
of  the  embryo  as  an  innocuous  body^  within  the 
maternal  abdomen  the  cyst  must  be  left  intact,  other- 
wise, in  place  of  desiccation,  decomposition  sets  in ; 
therefore  the  child  ought  either  to  be  removed  entire 
or  the  cyst  allowed  to  remain  uninjured.  The  dangers 
of  puncture  are  hfEmorrhage  and  septicaemia.  Haemor- 
rhage might  possibly  be  avoided  by  using  a  very  fine 
hollow  needle.      Septicaemia  produced  by  decom- 
position of  the  foetus  is  probably  due  not  to  the 
admission  of  air,  but  to  the  introduction  of  germs  by 
the  instrument  used  to  perforate  the  cyst.     With  a 
very  fine  hollow  needle,  carefully  freed  from  micro- 
organisms, the  skin  of  the  part  about  to  be  punctured 
being  also  well  cleansed  with  carbolic  wash — in  a 
word,  if  the  operation  is  conducted  on  strictly  anti- 
septic principles,  it  would  probably  be  found  that 
the  risk  of  septiccemia  is  not  so  great  as  has  hitherto 
been  supposed.     There  is,  however,  a  more  vahd 
objection  to  simple  withdrawal  of  the  liquor  amnii ; 
the  embryo  is  not  thereby  necessarily  deprived  of 
life,  and  this  consideration,  with  the  possibility  of 
sep'ticEemia,  renders  the  operation  unadvisable.  The 
injection  of  narcotics  is  open  to  the  same  objection ; 
moreover,  it  necessitates  the  introduction  into  the  sac 
of  a  fluid  containing  micro-organisms  likely  to  induce 
decomposition,  for  practically  it  would  be  impossible 
to  sterilize  the  fluid  to  be  injected.    Electricity,  it 
transmitted  by  needles,  is  for  the  foregoing  reasons 
also  objectionable.    The  objection,  however,  is  ohxx- 
ated  if  an  insulated  electrode  in  the  vagina  or  rectum 
is  placed  in  contact  with  the  cyst,  the  other  electrode 
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being  placed  ou  the  abdominal  walls.     For  the 
puqoose  under  discussion  I  should  be  disposed  to  use 
static  electricity,  as  the  discharge  of  a  small  Leyden 
jar  would  be  more  likely  to  destroy  the  vitality  of 
the  embryo  than  a  succession  of  induced  currents. 
Keller  raises  a  feasible  objection  to  the  use  of  electri- 
city in  any  form — the  danger  of  causing  separation  of 
.  the  i^lacenta  through  muscular  contraction.  Apart  from 
Keller's  purely  hypothetical  objection,  the  treatment 
by  electricity,  being  free  from  risk,  merits  further  trial. 
Vaginal  section  with  the  galvanic  cautery,  devised  by 
Dr.  Thomas,  as  yet  has  been  only  once  performed  ; 
the  case  was  successful,  but  further  experience  is 
necessary  to  establish  the  merits  of  the  operation. 
Gastrotomy  and  removal  of  the  ovum  before  rupture 
of  the  sac  appears  a  very  rational  mode  of  dealing 
with  cases  of  ovarian  and  tubal  gestation  ■  unfortun^ 
ately  the  difficulty  of  absolute  diagnosis  is  an  insuper- 
able obstacle  to  its  employment.     At  present  the 
bulk  of  opinion  is  against  such  an  operation.  After 
rupture  of  the  cyst,  in  the  early  months,  I  would 
strongly  advise  the  performance  of  abdominal  section 
with  all  the  well-known  precautions  adopted  in  ordi- 
nary cases  of  ovariotomy.    In  this  phase  of  abnormal 
gestation  we  are  confronted  face  to  face  with  a 
condition  which  may  he  regarded  as  certain  death, 
the  chance  of  recovery  being  infinitely  small.  There 
need  be  therefore  now  no  hesitation  in  dealing  with 
such  a  case,  for  only  prompt  and  bold  measures  can 
save  the  patient's  life.    An  incision  is  made  through 
the  abdominal  walls  in  the  median  line,  the  divided 
vessels  being  twisted  or  tied  before  the  peritoneum  is 
opened.    If  the  case  is  one  of  ovarian  gestation  the 
whole  ovary  should  be  removed,  the  pedicle  being 
tied  as  in  ordinary  ovariotomy;  in  tubal  gestation 
the  ligatures  can  be  passed  through  the  broad  liga- 

N 


178     GUIDE  TO  Till!:  PRACTICE  OF  MIDWIFERY. 


meiit.  Ill  tubo-uterino  gestation  it  is  probaljly  best 
to  remove  the  uterus  and  appendages,  as  tliere  is  no 
other  way  of  securing  tlie  bleeding  surface.  When 
a  case  of  extra -uterine  pregnancy  lias  passed  the 
fourth  month  the  risk  of  rupture  of  the  cyst  is 
materially  diminished.  The  patient  should  be  watched 
carefully,  and  on  the  advent  of  pseudo  labour  she 
should  be  placed  under  the  influence  of  opiates. 
Unless  there  is  urgent  reason— as  the  rupture  of  the 

sac  no  surgical  measures  should  be  taken  at  this 

period.     When  the  puerperal  symptoms  have  sub- 
sided and  the  patient  has  regained  her  ordinary  con- 
dition the  question  arises,  Is  she  to  be  left  to  time 
:ind  chance,  or  is  she  to  be  relieved  of  her  burden 
by  operation^     Authorities  differ  widely.  From 
my  own  experience  I  am  strongly  disposed  to  advise 
abdominal  section,  which  gives  the  best  chance  of  hfe 
to  the  mother.    So  long  as  the  fojtus  remams,  so 
lono-  is  the  patient  liable  to  dangerous  complications— 
inflammation,  septicremia,  or  exhaustion  from  long-con- 
tinued ulceration  and  suppuration.    The  question  oi 
saving  the  child's  life  ought  not  to  affect  the  cpiestion 
of  an  operation.    Gastrotomy  is  performed  by  makmg 
an  incision  four  or  five  inches  in  length  over  the  most 
nrominent  part  of  the  tumour,  through  the  abdonunal 
parietes,  so  as  to  expose  the  cyst,  into  which  an 
opening  is  then  made.    If  the  cyst  is  adherent  to 
the  abdominal  walls  the  operation  is  greatly  simplified 
and  the  danger  lessened.    If  not  the  edges  of  the 
cyst  should  be  stitched  to  the  sides  of  the  abdominal 
iiicisiou  in  order  to  prevent,  as  far  as  possib  e,  he 
escape  of  any  of  the  contents  of  the  cyst  mto  the 
peritoneal  cavity  ;  the  child  should  then  carefully 
Extracted  and  the  cord,  if  i"ta«t,  divided.  Jlie 
placenta  should  be  left,  since  the  risk  of  hcemoiThage  on 
ts  removal  is  very  great,  owmg  to  an  entire  absence 
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of  the  means  existing  at  the  normal  site  of  the  placenta 
to  arrest  the  flow  of  blood  from  tlie  mouths  of  the 
ruptured  vessels.      The  cyst  is  generall^^  so  com- 
pletely adherent  as  to  debar  any  attempts  at  removal. 
A  case  of  this  Idiid  occurred  under  the  care  of  my 
colleague,  Dr.  Cullingworth,  at  St.  Mary's  Hospital. 
The  sac  communicated  with  the  intestinal  canal,  and 
.  was  universally  adherent  to  the  abdominal  walls  and 
the  surrounding  structures  so  as  entirely  to  preclude 
removal  of  the  placenta.    In  a  similar  and  successful 
case  of  my  own,  in  St.  Mary's  Hospital,  the  placenta 
M-as  left,  the  cyst  being  washed  out  with  a  solution 
of  permanganate  of  potash  thrice  daily.     The  cyst 
should  be  carefully  sponged  out  and  the  divided  edges 
of  the  abdominal  walls  brought  together  by  sutures, 
an  opening  being  left  at  the  lowest  part  (through 
which  the  end  of  the  cord  should  be  brought)  so  as 
to  provide  a  means  of  exit  for  the  discharges.  When, 
after  the  death  of  the  fretus,  it  is  retained  for  some 
time,  and  is  slowly  seeking  exit  by  ulceration  through 
the  abdominal  walls,  or  into  one  of  the  hollow  viscera 
— bladder,  rectum,  or  vagina— help  may  be  afforded 
by  enlarging  the  aperture,  if  necessary,  and  by  ex- 
tractiiig  the  fragments  as  they  come  within  reach. 
No  absolute  directions  can  be  given,  for  each  case 
must  be  treated  on  its  own  merits.     In  the  year 
18681  I  collected  and  tabulated  thirty-three  cases 
of  gastrotomy  performed  for  extra-uterine  pregnancy; 
of  these  sixteen  mothers  recovered,  and  four  children 
were  born  alive,  showing  that  the  maternal  recoveries 
were  nearly  50  per  cent.    These  favourable  results, 
1  think,  warrant  the  presumption  that  gastrotomy 
may  fairly  be  placed  amongst  the  legitimate  opera- 
tions of  surgery. 

^  Clinical  Papers,  Manchester. 
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CHAPTER  XVI. 

STAGES  OF  LABOUR. 

Labour  is  divided  into  three  stages— 1st,  dilatation; 
2d  expulsion  of  fcetus  ;  3d,  separation  and  expulsion 
of  the  placenta  and  membranes.    At  the  completion 
of  the  period  of  normal  gestation,  preparations  for 
the  expulsion  of  the  uterine  contents  begin  to  mani- 
fest themselves,  both  locally  and  generally,  in  the 
•maternal  system.    The  uterus  sinks  into  the  pelvis ; 
pain,  which  after  a  time  becomes  periodic,  is  felt  m 
the  loins,  abdomen,  and  hips;  there  is  frequent  de- 
sire to  empty  both  bowels  and  bladder,  and  the  patient 
becomes  restless  and  uneasy,  and  often  suffers  from 
mental  depression.    On  vaginal  examination  the  os 
uteri  is  found  little,  if  at  all,  changed  from  its  pre- 
vious condition,  but  after  a  time,  as  labour  goes  on, 
dilatation  commences,  and  the  bag  of  membranes  begms 
to  protrude,  feeling  tense  and  firm  durmg  a  pain  but 
in  the  absence  of  a  pain  the  tension  is  generally  so 
far  relaxed  as  to  allow  the  presentation  to  be  made 
out     Sickness  is  a  frequent  accompaniment  oi  tins 
sta-e  ;  often  also  a  kind  of  shivering  fit  or  rigor  marks 
the'fuU  dilatation  of  the  os,  and  there  flows  from  the 
vagina  a  discharge  of  mucus  tinged  with  blood,  called 
by  the  nurse  "the  show,"  which  is  good  evidence 
that  labour  is  actually  progressing.  _ 

During  the  first  stage  of  labour  the  pams  are  of  a 
c^rinding  or  tearing  nature.    They  usually  commence 
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in  the  back  and  gradually  extend  to  the  thighs  and 
abdomen,  remaining  entirely  uterine,  the  voluntary 
muscles  not  as  yet  being  called  into  requisition,  so 
that  the  patient  is  unable  to  assist  herself,  and  at 
this  stage  is  generally  restless  and  anxious. 

So  the  labour  goes  on  until  the  os  is  fully  dilated, 
when  the  assistance  of  the  abdominal  muscles  is 
.  evoked,  and  the  pains  become  of  an  expulsatory 
character,  and  at  this  period  the  membranes,  having 
fulfilled  their  duty  in  dilating  the  cervix  and  os, 
usually  undergo  rupture.    The  pains  now  increase  in 
strength  and  duration,  the  intervals  become  shorter, 
the  nervous  anxiety  gives  place  to  physical  exertion, 
and  the  patient  becomes  bathed  in  perspiration, 
with  a  flushed  and  bloated  face  and  accelerated 
pulse.    The  foetus,  passing  through  the  various  evolu- 
tions described  in  Mechanism  of  Labour,  gradually 
moves  along  the  parturient  canal  until  the  presenting 
part  rests  on  the  perineum,  which,  with  each  pain, 
undergoes  more  and  more  distension,  until  eventually 
it  becomes  so  far  relaxed  and  thinned  as  to  allow  the 
head  to  pass  through  the  vulvo-vaginal  opening.  A 
pause  now  usually  takes  place  ere  the  uterus,  by  a 
final  effort,  expels  the  body  of  the  child  and  completes 
the  second  stage  of  labour.    Sometimes  there  is  no 
pause,  for  the  uterine  contractions  may  prove  so  vio-or- 
ous  as  to  drive  the  child  bodily  into  the  world  by  one 
violent  throe. 

A  remarkable  change  is  now  apparent  in  the 
patient's  condition ;  the  state  of  active  exertion  and 
urgent  pain  suddenly  subsides  into  a  state  of  placid 
inaction  and  contentment,  accompanied  with  profuse 
expressions  of  thankfulness  for  the  release  vouch- 
safed to  her  from  her  sufferings. 

After  an  interval  of  variable  duration  the  uterus, 
again  contracting,  detaches  the  placenta  from  its  walls^ 
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and  with  it  the  decidua  serotina  Avhich  remains  ad- 
herent to  the  placenta,  thus  exposing  the  uterine 
sinuses  and  giving  rise  to  tlie  gush  of  blood  which 
follows  the  extrusion  of  the  placenta ;  the  continued 
contractions  of  the  uterus  propel  the  placenta  into 
the  vagina,  closing  at  the  same  time  the  open  mouths 
of  the  uterine  sinuses.  Although  the  vagina  is  com- 
petent by  its  independent  contractile  efforts  to  expel 
the  placenta,  yet  it  is  usual  to  remove  it  by  hand 
when  it  arrives  in  the  vagina. 

The  condition  of  the  abdomen  and  of  the  organs 
of  generation  after  delivery  affords  evidence  sufficiently 
pronounced  and  trustworthy  to  enable  the  practitioner 
readily  to  decide  whether  parturition  has,  or  has  not, 
recently  taken  place.    This  question  frequently  arises 
in  a  medico-legal  aspect ;  in  cases  of  infanticide  for 
example.     Immediately  after  delivery  the  abdominal 
walls  are  wrinkled  and  flaccid,  the  extreme  and  pro- 
longed distension  they  have  recently  undergone  havmg 
stretched  the  skin  to  the  last  limits,  and  even  beyond, 
for  we  find  that  the  cutis  vera  has  given  way  in  such 
a  manner  as  to  leave  under  the  epiderm  visible  fissures 
which  persist  throughout  life.     These  fissures,  m 
the  absence  of  other  causes  for  distension,  as  dropsy, 
or  abdominal  tumours,  afford  presumptive  proof  ot 
previous  pregnancy.     During  the  first  week  after 
delivery  the  uterus  may  be  recognised  through  the 
abdominal  walls  as  a  hard  round  ball ;  the  uterme 
cavity  also  may  be  measured  with  the  sound,  care 
being  taken  not  to  penetrate  the  walls  which,  at 
this  period  of  involution,  are  very  friable  and  easdy 
perforated.    During  the  first  four  or  five  days  the 
lochial  discharge  affords  strong  evidence  of  recent 
childbirth.    At  first  the  discharge  is  coloured  with 
blood,  but  after  the  fifth  or  sixth  day  it  assumes 
more  the  appearance  of  dirty  water,  day  by  day 
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becoming  more  like  the  ordinary  vaginal  discharge, 
but  remaining  somewhat  yellow  for  two  or  three 
weeks.  Cracks  and  excoriations  in  the  vaginal  mucous 
membrane  are  indicative  of  recent  delivery,  but  they 
soon  heal  up  and  disappear.  In  primiparjB  the 
absence  of  the  fourchette  is  very  suggestive.  The 
presence  of  milk,  together  with  increased  development 
of  the  mammary  glands,  and  change  of  colour  in  the 
areolaj,  are  signs  easy  of  recognition.  The  investiga- 
tion, if  possible,  should  be  made  within  a  week 
or  ten  days  after  delivery,  although  indications, 
sufficient  for  the  purpose,  persist  for  a  much  longer 
period. 
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CHAPTER  XVII. 

MANAGEMENT  OF  NATURAL  LABOUR. 

The  practitioner  in  the  lying-in  room  should  possess 
plenty  of  patience,  or,  at  all  events,  the  art  of  con- 
cealing any  shortcoming  in  this  respect ;  as,  in  addi- 
tion to  the  discredit  which  folloAVS  any  rash  treat- 
ment he  may  be  led  into  by  lack  of  patience,  he  will 
assuredly  be  blamed  for  anything  that  goes  amiss, 
although  it  be  not  his  fault.  Presence  of  mind  is  a 
very  important  element,  as  is  also  the  avoidance  of  a 
fussy  officious  manner  which  tends  to  excite  the 
patient.  Nowhere  is  the  suaviter  in  modo,  fortiter  in  re, 
more  demanded  than  in  the  lying-in  chamber. 

The  summons  to  a  labour  should  be  promptly 
obeyed,  it  being  good  policy  to  regard  every  case  as 
one  which  may  possibly  require  early  interference. 
The  arrival  of  the  attendant  should  be  announced  to 
the  patient  before  he  reaches  her  room,  else  his  un- 
expected advent,  especially  if  he  be  a  stranger,  is 
often  sufficient  to  cause  entire  cessation  of  the  pains. 
An  early  examination  being  requisite,  the  subject 
should  be  approached  by  inquiring  from  the  nurse 
about  the  character  of  the  pains,  etc.,  after  which  the 
patient,  if  not  already  in  bed,  should  be  requested  to 
lie  down  on  her  left  side,  with  her  knees  drawn  up 
toAvards  the  abdomen,  and  her  back  towards  the 
attendant.  The  obstetric  position  varies  in  different 
countries,  the  above  being  the  one  usually  preferred 
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in  England.  In  Frfince,  and  clseM'here,  the  patient 
is  delivered  on  her  back.  The  arrangement  of  the 
bed  of  conrse  devolves  npon  the  nurse,  who  places 
a  sheet  of  waterproof  cloth  under  the  hips  of 
the  patient,  and  prepares  the  necessary  napkins, 
thread,  scissors,  etc.    It  is  well,  however,  to  cast  a 


Fig.  SO.— Examination  in  the  8tac;e  of  DiljVtation. 


glance  around  to  see  that  all  is  at  hand  when  re- 
quired. First  lubricating  the  fingers  of  the  right 
hand  with  lard,  oil,  or  cold  cream,  the  hand  is  passed 
under  the  bed-clothes  and  the  vulva  separated  by  the 
thumb  and  second  finger,  and  the  first  finger  intro- 
duced into  the  vagina  and  passed  up  to  the  os  uteri. 
To  the  novice  this  is  often  a  somewhat  diflicult  feat, 
especially  if  the  vagina  is  long  or  the  uterus  at  all 
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antcvertecl ;  a  little  quiet  perseverance,  however,  witli 
perhaps  the  introduction  of  a  second  finger,  will  over- 
come the  difficulty.    If  ttic  labour  is  only  just  com- 
mencing the  OS  is  found  closed,  when  of  course 
nothing  can  be  made  out.    The  student  is  warned 
that  iUs  very  difficult  to  found  a  diagnosis  of  the 
presentation  from  an  examination  made  through  the 
anterior  wall  of  the  uterus.    If  the  os  is  dilated  the 
membranes  will  be  found  protruding  at  each  pain,  and 
the  presentation  should  be  sought  for  during  the 
interval  between  the  pains,  but  not  too  energetically  lest 
the  membranes  be  ruptured.    After  an  examination 
the  patient  or  nurse  will  inquire  whether  all  is  right, 
that  is  whether  the  presentation  is  natural  or  other- 
wise, and  the  attendant  must  therefore  be  prepared 
to  aiiswer.   The  patient  is  also  likely  to  ask,  "  How  long 
shall  I  ber'     This  question  not  being  so  easy  to 
answer,  she  should  be  told  that  all  depends  upon  the 
strength  and  frequency  of  the  pains.    If  the  pre- 
sentation is  natural  little  is  to  be  done  m  the  way  of 
treatment ;  the  patient  should  be  cheered  and  com- 
forted from  time  to  time  with  the  assurance  that  aU  is 
<voino-  on  well,  an  occasional  examination  being  made 
to  asliertain  that  this  is  really  the  case..    When  the  os 
is  fully  dilated  and  the  membranes  still  intact,  they 
should  be  ruptured  during  a  pain  by  pressure  with 
the  finger-nail,  when  the  waters  will  come  away  m.  a 
o-iish  and  thereby  enable  the  expulsatory  efforts  of 
the  uterus  to  act  more  advantageously.    In  some 
cases  the  membranes  may  be  advantageously  ruptured 
before  the  os  is  fully  dilated.    Dr.  Stephenson,  in 
advocating  this,  says  that  "when  we  find  dilatation 
tardy  from  defect  in  degree  or  direction  of  the  power 
alone,  and  not  from  any  inherent  character  of  the 
tissues,  when  once  it  is  evident  that  the  lower  seg- 
ment of  the  uterus  is  well  expanded,  the  rupture  ot 
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the  membriines  is  the  most  eflectual  nie;uis  of  favour- 
ing the  dilatation,  by  bringing  the  axial  force  into 
full  action,  and  this  irrespective  of  the  degree  of  the 
size  of  the  os."  Also  when  tlic  liquor  amnii  is  in 
excess,  producing  undue  tension  of  the  membranes 
during  a  relaxed  state  of  the  uterus,  tlie  condition 
"  must  be  regarded  as  unfavourable  to  the  mechanism 
of  labour  and  as  warranting  an  earlier  rupture  of  the 
membranes  than  under  other  circumstances." 

In  the  second  stage  it  is  usual  for  the  patient  dur- 
ing her  pains  to  pull  at  some  object,  as  a  roller-towel 
fixed  to  a  bedpost,  or  the  hands  of  the  nurse,  in 
order  to  obtain  a  fixed  point  for  the  action  of  the 
abdominal  muscles ;  sometimes  the  patient  aids  her 
eff"orts  by  pushing  her  feet  against  some  resisting 
object,  as  the  footboard  of  the  bed,  and  so  bringing 
more  voluntary  power  into  action.  Pressure  applied 
by  the  hands  of  the  nurse  to  the  lower  part  of  the 
back  also  affords  comfort. 

The  anterior  lip  of  the  uterus  is  sometimes  carried 
down  before  the  descending  head,  a  displacement 
easily  rectified  by  pushing  the  lip  gently  up  over  the 
head  during  an  interval  between  the  pains.  When 
the  head  distends  the  perineum,  graduated  pressure 
may  be  applied  by  laying  a  folded  napkin  on  the  hand 
and  pressing  on  the  part.  This  manceuvre  used  to 
be  strongly  insisted  upon,  but  has  latterly  fallen  into 
comparative  disuse,  and  Dr.  Graily  Hewitt,  who  has 
written  on  this  subject  with  considerable  fulness,  is 
averse  to  the  procedure,  and  believes  that  "  in  many 
cases  it  has  led  to  the  very  evil  it  was  intended  to 
prevent."  During  the  expulsion  of  the  child  the 
nurse  should  make  firm  pressure  on  the  maternal 
abdomen  and  follow  down  the  uterus  in  its  final  con- 
traction. 

As  soon  as  the  head  is  bona  the  trunk  quickly 
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follows,  ai\d  the  next  step  is  to  separate  the  child 
from  the  mother  by  tying  the  umLilical  cord  about  a 
couple  of  inches  from  the  child's  alxlomen  with  two 
or  three  strands  of  thread  or  worsted  ;  then  to  apply 
a  second  ligature  an  inch  or  so  nearer  the  placenta, 
and  to  divide  the  cord  between  the  two.    As  the 
gelatinous  structure  of  the  cord  renders  it  very 
elastic,  the  ligature  should  be  firmly  tied,  otherwise 
haemorrhage  will  ensue.     Before  tying  the  second 
ligature  the  blood  contained  in  the  portion  of  the 
cord  between  the  two  ligatures  should  be  pressed 
out  in  order  to  avoid  the  disagreeable  spurt  Avhich 
otherwise  occurs  on  dividing  the  cord.    The  attend- 
ant should  then  ascertain  the  sex  and  look  for  any 
deformity,  and  carefully  inspect  the  cord  to  see  that 
the  ligature  is  effectual.    The  placenta  must  then  be 
brought  away  :      it  is  already  in  the  vagina,  slight 
traction  at  the  cord  is  sufficient  to  effect  this ;  but  if 
still  within  the  uterus,  other  steps  must  be  taken,  as 
traction  at  the  cord  then  is  not  only  useless  but  danger- 
ous.   The  older  accoucheurs  were  accustomed  to  wait 
for  further  uterine  contractions,  which  sometimes  did 
not  recur  for  hours,  but  still  the  rule  was  "  wait. 
This  loss  of  time  can  usually  be  avoided  by  gently  but 
•  firmly  compressing  the  uterus  with  the  bands,  after 
the  method  advocated  by  Cred6,  the  uterus  bemg 
thereby  stimulated  to  contract  and  expel  the  placenta ; 
this  plan  repeated  twice  or  thrice  at  intervals  (it 
necessary)  rarely  fails  unless  there  are  morbid  adhe- 
sions    The  placenta  having  come  away,  the  uterus 
should  be  felt  through  the  abdominal  walls,  when,  if 
properly  contracted,  it  will  seem  like  a  hard  round 
ball  iust  above  the  ]nibes.    The  binder  should  now 
be  applied  with  a  moderate  degree  of  tightness,  so  as 
to  support  the  relaxed  abdominal  muscles  and  to 
exert  slight  pressure  on  the  uterus. 
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Fceial  Asphyxia  may  occur  from  pressure  on  the 
cord  cutting  otF  the  supplj^  of  blood  to  the  brain,  or 
from  compression  of  tlie  child's  neck  producing  apo- 
plexj^  In  sucli  cases  the  chikl's  moutli  shoukl  be 
cleansed  and  its  body  sprinkled  with  cold  water,  or 
immersed  in  warm  water,  then  slapped  with  a  towel 
and  swung  in  the  air.  Should  these  means  fail, 
Sylvester's  method  should  be  tried,  which  consists  in 
drawing  out  the  tongue,  placing  the  child  on  its  back, 
elevating  the  arms  above  the  head,  and  then  brinoino- 
them  down  to  the  sides,  so  as  to  make  moderate 
pressure  on  the  thorax,  repeating  this  manoeuvre 
twenty-five  times  each  minute  for  at  least  half  an 
hour. 

In  the  apoplectic  form  of  asphyxia  alloAv  one  or 
two  teaspoonfuls  of  blood  to  flow  from  the  severed 
cord. 
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OHAPTEIl  XVIII. 

THE  PUERPERAL  STATE. 


Cleanliness  and  rest  are  most  important  pomts 
in  the  treatment  of  the  puerperal  state.  After  de- 
livery a  warm  dry  napkin  should  be  applied  to  the 
vulva,  and  the  part  should  be  frequently  sponged 
with  warm  water  slightly  tinctured  with  Condy  s 
fluid  during  the  early  puerperal  state,  especially  it 
there  is  any  laceration  of  the  fourchette. 

The  lochia  or  discharge  which  comes  from  the  par- 
turient canal  after  labour  consists  first  of  almost  pure 
blood,  then  serous  fluid,  and  decidual  debris  tinged 
with  blood,  which,  day  by  day,  fades  m  depth  ot 
colour,  and  after  the  eighth  or  ninth  day  becomes  pun- 
form,  usually  ceasing,  in  women  who  suckle,  about  the 
third  or  fourth  week.  In  case  of  premature  stoppage 
of  the  discharge,  warm  water  should  be  thrown  up 
the  vagina  and  hot  fomentations  apphed  externally. 

It  is  customary  not  to  change  the  underclothing  ot 
the  patient  for  some  hours  after  delivery,  but  the 
change  should  be  eff-ected  as  soon  as  she  has  recovered 
from  the  shock,  as  it  tends  greatly  to  promote  her 
comfort.  The  patient  should  be  kept  free  from  all 
excitement,  the  room  retained  at  an  even  temperature 
and  efficiently  ventilated,  the  light  modified  by  cm- 
tains,  and,  in  a  word,  all  the  usual  precautions  of  the 
sick-room  observed. 

An  interval  of  a  week  at  least  should  elapse  eie 
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the  patient  leaves  her  bed,  tliis  time  being  required 
for  the  initiatory  processes  which  the  uterus  under- 
goes in  returning  to  its  normal  state.  The  phj'siohjgy 
of  involution  of  the  uterus  will  be  found  in  the  section 
which  treats  of  the  gravid  organ.  During  this  period 
the  diet  should  be  light  and  easy  of  digestion  ;  for 
the  iirst  few  days  it  may  consist  of  gruel,  beef  or 
nther  soup,  and  farinaceous  puddings  j  after  the 
third  or  fourth  day  a  mutton  chop,  or  a  little  chicken 
may  be  allowed,  either  with  or  M'ithout  wine  or  beer. 
Previously  to  changing  the  diet,  the  bowels,  on  the 
third  day  after  delivery,  if  there  has  been  no  previous 
L'vacuation,  should  be  opened  with  castor  oil,  Gre- 
gory's powder,  or  other  aperient  ;  and  when  the 
l:)Owels  are  obstinate  it  is  often  requisite  to  repeat  the 
aperient  on  alternate  days  for  some  time. 

An  essential  duty  during  the  early  puerperal  state 
is  to  look  well  after  the  condition  of  the  bladder,  and 
to  inquire  on  the  first  and  two  or  three  subsequent 
visits  as  to  the  evacuation  of  this  organ.  If  there  is 
reason  to  suspect  retention  of  urine,  the  hand  placed 
on  the  abdomen  will,  if  the  bladder  is  full,  detect  its 
distended  contour  above  the  pubes.  As  dribbling 
from  a  full  viscus  may  be  mistaken  for  voluntary 
micturition,  the  novice  is  Avarned  against  being  satis- 
fied with  the  assurance  of  the  patient  that  she  passes 
water,  if  the  symptoms  lead  him  to  suspect  inaction 
of  the  bladder.  The  evils  resulting  from  prolonged 
distension  of  the  bladder  are  so  evident  that  they  need 
not  be  dwelt  on.  I  have  known  cases  treated  for 
metritis  in  the  most  orthodox  fashion,  the  symptoms 
being  solely  due  to  neglect  of  a  paralysed  bladder 
and  consequent  accumulation  of  urine  ;  in  such  cases 
the  catheter  draws  away  an  enormous  quantity.  Re- 
tention is  usually  met  with  after  tedious  labours, 
when  the  neck  of  the  bladder  has  been  for  a  lon<^ 
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time  compressed  between  the  fajtal  head  and  pubic 
arch  ;  cathcterism  is  obviously  the  treatment. 

Women  wlio  have  previously  had  children  are  more 
or  less  troubled  with  "after-pains,"  the  result  of  post- 
partum uterine  contractions.  To  a  certain  extent 
these  contractions  are  useful  in  promoting  the  expul- 
sion of  clots,  shreds  of  decidua,  etc.,  but  when  exces- 
sive they  must  be  checked  by  the  administration  of 
opiates,  otherwise  they  deprive  the  patient  of  sleep 
and  weary  her  by  their  frequent  recurrence,  every 
fresh  application  of  the  child  to  the  breast  being 
sufficient  to  induce  them  by  reflex  action.  Primi- 
paraj  are  not  troubled  with  after-pains,  multiparte 
sutler  in  direct  ratio  to  the  number  of  children  they 
have  l)orne. 

Lactation  occurs  in  the  majority  of  women  without 
much  trouble;  in  some,  milk  is  present  before  delivery, 
in  others  it  does  not  appear  until  after  three  or  four 
days.    The  symptoms  of  incipient  lactation  are  tur- 
gescence  of  the  mammary  vessels,  shooting  pains  m 
the  glands,  accompanied  with  a  sensation  of  tension, 
a  slight  rise  of  temperature,  and  in  some  cases  an 
increased  vascular  action,  shivering,  furred  tongue, 
anorexia,  etc.,  due,  I  think,  often  to  slight  septic 
influences.    On  applying  the  child  a  peculiar  yellow 
fluid  called  colostrum  is  obtained ;  this  "  first  milk  " 
coagulates  with  heat,  and  under  the  microscope  re- 
veals the  presence  of  granular  corpuscles  and  free 
fat  granules  ;  it  acts  aperiently  on  the  child,  and 
serves  to  clear  out  the  infantile  alimentary  canal.  After 
a  day  or  two  colostrum  gives  place  to  ordinary  milk, 
Avhich  is  not  coagulable  with  heat ;  the  breasts _  then 
lose  their  sensitiveness  and  lactation  is  established. 
In  some  women  there  is  great  difficulty  in  inducing 
the  milk  to  appear,  and  sometimes  still  greater  in 
prevailing  upon  it  to  remain.     Early  but  not  too 
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frequent  tapplication  of  the  child  to  the  breast,  hot 
fomentations,  friction  with  stimulating  liniments,  etc., 
are  the  means  usually  adopted  to  promote  lactation ; 
to  these  must  be  added  a  carefully  regulated  diet, 
and,  later  on,  a  fair  amount  of  outdoor  exercise. 
Sometimes  the  mammary  secretion  is  greatly  in  excess 
of  the  infantile  requirements,  and  the  persistent  over- 
flow of  milk  causes  much  annoyance.  In  many 
cases  this  excessive  secretion  diminishes  when  the 
patient  becomes  able  to  move  about;  if  not,  bella- 
donna may  be  applied  in  the  form  of  a  plaster,  the 
ingested  fluids  reduced  to  a  minimum,  and  saline 
purgatives,  like  the  following  mixture,  administered: — 

R.  Magnes.  Sulphatis  .  .  .  oz.  1 
Mannte  .  .  .  .  .  oz.  | 
Acidi  Sulpliurici  Diluti  ,  .  min.  xx. 
Sp.  Chloroformi  .  .  .  Q.  oz.  ^ 
Vel  Syrupi  Zingiberis  .  .  fl.  oz.  1 
Infusi  Eosse  Co.  ad.  .        .       .  fl.  oz.  viii. 

An  eighth,  with  an  equal  bulk  of  water,  early  every 

morning. 

When  the  milk  is  tardy  in  making  its  appearance, 
the  child  may  be  temporarily  fed  with  a  few  spoon- 
fuls of  cow's  milk  mixed  with  an  equal  quantity  of 
water,  to  which  a  few  grains  of  sugar  have  been  added. 
As  previously  stated,  the  application  of  the  child  to 
the  breast  should  not  be  too  frequent  until  the  flow  of 
milk  is  estabUshed,  twice  or  thrice  a  day  being  quite 
often  enough  to  stimulate  the  glands  into  activity. 
When  lactation  is  established  the  child  should  be 
accustomed,  as  much  as  possible,  to  take  its  nourish- 
ment at  stated  intervals,  two  or  three  hours  being 
allowed  to  lapse  between  each  application  to  the 
breast.     It  is  injurious  to  both  mother  and  child 
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to  be  constantly  putting  tlie  infant  to  the  breast  in 
obedience  to  its  every  cry. 

In  primiparte  the  nipples  are  occasionally  so  flat 
that  the  infant  is  unable  to  seize  them  and  to  draw  the 
breast,  hence  various  forms  of  exhausting  glasses  have 
been  invented  with  a  view  to  remedy  this  defect. 
They  should  be  carefully  used,  otherwise  excess  of 
pressure  may  lead  to  inliammation  of  the  mammaj. 
Sometimes  another  and  older  infant,  with  more  tact 
in  the  art  of  satisfying  its  wants,  is  able  to  draw  out 
the  nipple,  or  the  assistance  of  an  adult  may  be  put 
in  requisition  for  this  purpose. 

One  of  the  most  painful  of  the  minor  mammary 
affections  is  excoriation  of  the  iiipples.    This  usually 
occurs  in  cases  where  the  nipple  projects  insufficiently; 
the  excoriations  scab  over  during  the  intervals  be- 
tween suckling,  but  on  reapplying  the  child  the  scab 
is  torn  off,  and  by  degrees  a  simple  excoriation  is 
converted  into  the  still  more  painful  affection— fissure 
of  the  nipple.    So  acute  is  the  pain  that  the  mother 
frequently  looks  upon  her  maternal  duty  with  the 
utmost  dread,  and  the  mental  depression  arising  from 
this  condition  may  eventually  lead  to  suppression  of 
the  lacteal  secretion.    It  is  well  to  provide  against 
the  possibility  of  this  evil  by  frequently  bathing  the 
nipples  during  pregnancy  with  brandy,  spirits  of 
wine,  or  a  solution  of  tannin  (1  in  20).    In  estab- 
lished  excoriation   and   fissure  the  only  effectual 
remedy,  other  than  weaning  the  child,  is  to  protect 
the  nipple  with  a  shield,  so  as  to  prevent  direct 
contact  with  the  child's  lips,  and  give  time  for  the 
sores  to  heal,  which  may  be  facilitated  by  keepmg 
the  nipple  very  clean  and  bathing  it  with  a  solution 
of  borax  and  tannic  acid,  or  painting  it  with  a  strong 
solution  of  nitrate  of  silver. 

During  lactation  the  breasts  are  liable  to  attacks 
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of  acute  inflammation,  which  not  unfrequently  result 
in  the  formation  of  that  most  painful  and  troublesome 
ailment  known  as  mammary  or  milk  abscess.  This 
accident  is  most  common  during  the  first  two  months 
after  delivery,  though  it  may  occur  at  any  period  of 
lactation,  or  even  before  delivery.  Mr.  Nunn,  in  a 
paper  published  in  the  Obstetrical  Journal  for  1862, 
states,  as  the  result  of  his  experience,  that  milk  abscess 
occurs  at  the  rate  of  56  per  cent  during  the  first  two 
months  after  parturition,  at  the  rate  of  14  per  cent 
during  the  subsequent  seven  months,  and  rises  to  29 
per  cent  after  the  ninth  month.  The  increased  per- 
centage after  the  ninth  month  is  attributed  by  Mr. 
Nunn  to  a  vitiated  condition  of  the  system  induced 
by  over -lactation.  Mammary  abscess  may  result 
from  various  causes  ;  perhaps  the  most  frequent  is  a 
fissured  or  ulcerated  nipple,  which,  from  the  constant 
irritation  produced  by  the  act  of  suckling,  causes 
inflammation  and  subsequent  suppuration  of  the 
breast.  Mechanical  injuries,  colds  or  surface  chills, 
or  over-distension  of  the  lacteal  ducts,  caused  either 
by  blocking  up  of  their  orifices  or  by  prolonged 
abstinence  on  the  part  of  the  infant,  are  also  import- 
ant factors. 

The  Symptoms  commence  with  an  acceleration  of 
the  pulse  and  a  rise  in  temperature,  the  amount 
varying  with  the  gravity  of  the  case.  If  the  mischief 
is  considerable,  the  constitutional  symptoms  are  very 
marked ;  a  well-defined  rigor  usually  announces  the 
formation  of  a  large  or  deep-seated  abscess.  The 
aflTected  breast  is  tense  and  very  painful  to  the  touch  ; 
at  first  there  is  no  change  either  in  colour  or  contour, 
but  m  a  little  time  a  localised  swelling  appears,  the 
skm  immediately  over  it  first  blushes  and  then 
deepens  in  colour  until  the  well-known  glazed  fiery 
hue  is  attained  which  indicates  that  pus  is  finding  its 
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way  to  the  surface.  The  whole  gland,  csp(;cially  the 
site  of  the  abscess,  is  now  exquisitely  painful,  the  least 
movement  or  touch  being  productive  of  the  greatest 
ao-ony ;  if  allowed  to  take  its  course,  the  absxess  m 
time  bursts,  aud  relief  is  at  last  obtanied  buch  is 
the  progress  of  a  single  mammary  abscess,  but  unfor- 
tunately this  affection  is  apt  to  take  on  a  multiple 
form,  abscess  after  abscess  forming,  until  m  severe 
cases  the  whole  organ  is  undermined  m  all  directions, 
and  the  gland  itself  sloughs  away  leaving  a  number 
of  fistulous  openings,  often  exceedmgly  difficult  to 

heal.  . 

The  Treatment  of  mammary  abscess  necessarily  vanes 
according  to  its  stage  of  development.    From  the  first 
it  is  generally  necessary  to  withdraw  the  child  from 
the  affected  breast,  any  attempt  at  suckling  bemg 
attended  with  excessive  pain.    Fissures  or  excoria- 
tions should  be  promptly  attended  to  m  accordance 
with  the  methods  previously  described.    The  primary 
sta'^e  of  inflammation  should  be  combated  by  smear- 
incr'^the  breast  with  extract  of  belladonna  rendered 
fliSd  by  the  admixture  of  either  water  or  glycerme 
followed  by  the  application  of  hot  fomentations  and 
poultices,  simultaneously  with   which   salines  and 
bromide,  or  iodide  of  potassium,  should  be  adminis- 
tered internally.     By  these  means  the  tendency  to 
lacteal  secretion  is  checked,  and  resolution  of  the 
inflammatory  products  promoted.     Should  not  this 
desirable  result  take  place,  the  first  decided  manifes- 
tation of  pus  demands  the  use  of  either  the  aspirator 
or  bistoury.    If  a  free  opening  is  made,  the  operation 
should  be  performed  with  the  antiseptic  precautions 
now  usually  adopted  in  surgical  operations  of  this 
class     After  evacuating  the  matter  equable  pressure 
by  means  of  plasters  and  bandages  should  be  main- 
tained over  the  breast  to  promote  closure  of  the 
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abscess.  In  the  case  of  multiple  abscesses  the  result- 
ant sinuses,  if  slow  to  heal,  should  be  laid  oj^en,  and 
treated  with  carbolised  oil,  or  other  stimulating  anti- 
septic applications.  During  the  earlier  stage,  when 
the  pain  is  great,  relief  must  be  afforded  by  the 
administration  of  morphia,  either  by  the  mouth  or 
hypodermically.  After  suppuration  is  established, 
quinine  and  iron,  with  generous  diet,  including 
stimulants,  are  required  to  compensate  for  the  syste- 
mic depression  produced  by  the  exhaustive  effects 
of  the  purulent  discharge  and  loss  of  rest. 

The  question  of  nursing  is  sometimes  referred  to 
the  practitioner.  Broadly  sjDeaking,  every  mother 
ought  to  nurse  her  child,  or  at  least  to  provide  a 
healthy  and  efficient  substitute.  Exceptions,  however, 
are  obliged  to  be  made  on  behalf  of  those  who,  from 
constitutional  or  local  causes,  are  unfit  to  perform  the 
duties  of  nurse,  and  are  at  the  same  time  unable  to 
procure  a  substitute.  Amongst  the  constitutional 
affections  prohibiting  nursing,  I  wish  particularly  to 
refer  to  chronic  heart  disease,  there  being  little  doubt 
that  many  patients  thus  afBicted  are  materially  injured 
by  being  allowed  to  suckle  their  offspring.  Dr.  Angus 
Macdonald,  in  his  elaborate  treatise  on  chronic  disease 
of  the  heart  in  pregnancy  and  childbed,  states  that 
in  such  cases  suckling  tends  to  keep  up  the  cardiac 
hypertrophy  and  to  increase  the  risks  likely  to  arise 
from  the  defective  heart.  As  a  substitute  for  the 
breast,  cow's  milk  diluted  with  one  part  of  water  to 
two  of  milk,  and  sweetened  with  common  sugar,  or 
sugar  of  milk,  may  be  administered  by  the  feeding- 
bottle.  Preserved  Swiss  milk  may  be  used  in  place 
of  fresh  milk.  I  take  this  opportunity  of  protesting 
against  feeding-bottles  furnished  with  a  long  snake- 
hke  tube,  such  as  have  lately  come  into  fashion.  They 
have  two  serious  disadvantages — first,  the  tube,  from 
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its  inordinate  length,  cannot  be  properly  cleaned,  for 
the  mere  passage  of  hot  water  through  it  is  insufficient 
to  free  it  from  "the  decomposing  taint  which  contact 
with  milk  leaves  behind ;  and  secondly,  it  facilitates 
the  obnoxious  plan  adopted  by  many  nurses  of  placing 
the  teat  in  the  child's  mouth,  and  allowing  it  to  re- 
main until  the  contents  of  the  bottle  are  exhausted; 
this  may  not  take  place  for  several  hours,  and  in  the 
meantime  the  milk  is  rapidly  approaching  the  condi- 
tion of  lactic  acid,  and  as  a  consequence  the  child  is 
ill  nourished,  and  is  perpetually  troubled  with  the 
symptoms  of  indigestion.    The  old-fashioned  form  of 
feeding-bottle  obviates  both  these  defects,  as  there  is 
nothing  to  clean  except  the  bottle  and  teat,  the  teat 
being  readily  turned  inside  out  for  thorough  purifica- 
tion, and  the  shape  of  the  bottle  renders  it  necessary 
for  the  nurse  to  hold  it  whilst  the  child  is  feeding, 
thus  guaranteeing  the  supply  of  food  only  when 
required.     After  each  feeding  the  bottle  should  be 
immediately  placed  in  cold  Avater,  and  before  being 
used  again  it  should  be  scalded  out,  the  teat  being 
treated  in  the  same  way. 

When  the  services  of  a  wet-nurse  are  deemed 
requisite,  the  choice  usually  devolves  upon  the  medical 
attendant ;  in  making  the  selection  attention  should 
be  paid  to  the  general  health  both  of  the  candidate 
and  of  her  offspring.  The  nurse  should  be  between 
twenty  and  thirty  years  of  age,  well  developed,  good 
tempered,  and  free  from  cachectic  taint.  The  breasts 
should  be  plump  and  firm,  giving  evidence  of  a  good 
supply  of  milk,  Avhich  on  microscopic  examination 
should  reveal  abundance  of  milk  granules  ;  the  nipples 
prominent,  and  free  from  fissures  or  excoriations. 
The  condition  of  the  teeth,  tonsils,  cervical  glands, 
skin,  and  hair,  should  be  investigated,  to  guard  against 
the  selection  of  a  scrofulous  or  syphilitic  subject.  The 
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nurse's  child  should  be  examined  as  to  the  state  of 
the  anus,  skin,  and  nasal  cavities,  and  also  as  to  its 
general  condition.  The  age  of  the  infant  should  be 
nearly  the  same  as  that  of  the  child  about  to  take  its 
place.  The  diet  of  a  wet-nurse  should  consist  of 
plain  nourishing  food,  avoiding  over-feeding  either  in 
quantity  or  quality.  It  must  be  remembered  that 
•the  rank  of  life  occupied  by  women  who  usually  fulfil 
this  duty  has  not  accustomed  them  to  rich  and  varied 
food,  and  consequently  that  a  sudden  change  in  the 
character  of  their  food  is  apt  to  disorder  the  digestive 
organs  and  consequently  to  impair  the  quality  of 
their  milk.  For  the  same  reason  it  is  well  to  see 
that  the  customary  potations  of  beer  and  stout  are 
not  excessive.  A  regular  system  of  out-door  exer- 
cise is  also  obviously  necessary  for  the  maintenance 
of  health. 
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CHAPTER  XIX. 

OBSTRUCTED  LABOUR  (MATERNAL  ORGANISM). 

Deformity  of  the  maternal  pelvis,  the  anatomical 
varieties  of  which  have  been  previously  described,  is 
a  frequent  cause  of  obstructed  labour.  When  the 
conjugate  diameter  exceeds  3^  inches,  delivery  may 
be  effected  with  the  forceps ;  when  it  is  reduced  to 
3  inches,  version  is  feasible  ;  under  this  measurement, 
and  down  to  If  inch,  craniotomy  becomes  necessary; 
and  with  a  diameter  less  than  this  the  Caesarian  sec- 
tion is  the  only  resource.  If  the  malformation  is 
detected  in  the  early  months  of  pregnancy,  the  ques- 
tion of  inducing  premature  labour  will  have  to  be 
considered.  The  rules  to  guide  us  relative  to  the 
necessity  of  performing  this  operation  will  be  found 
in  the  section  on  Operative  Midwifery. 

The  soft  structures  which  enter  into  the  formation 
of  the  parturient  canal  are  liable  to  certain  abnor- 
malities. 

Uterus. — The  os  may  be  partially  or  totally  oc- 
cluded. Total  occlusion  is  a  rare  incident,  since  it 
must  take  place  during  gestation,  which  otherwise 
could  not  occur.  The  usual  form  of  occlusion  of  the 
OS  consists  in  a  superficial  agglutination  of  its  lips, 
which  may  be  overcome  by  forcible  pressure  of  the 
finger-nail  during  a  pain,  aided,  if  there  is  much 
resistance,  by  giving  a  rotary  movement  to  the  finger. 
Once  the  os  is  permeable,  dilatation  proceeds  in  the 


OBSTRUCTED  LiVBOUR  (MATERNAL  ORGANISM).  201 

ordinary  manner.  In  very  rare  cases  a  more  j^er- 
manent  kind  of  union  takes  place,  resulting  from 
either  inflammation  of  the  cervix  or  injudicious  cau- 
terisation of  the  canal.  This  form  requires  the 
assistance  of  the  knife,  and  the  incision  should  be 
carefully  made  in  the  antero- posterior  direction  to 
avoid  the  uterine  arteries,  care  being  taken  also  not 
to  injure  the  bladder  or  rectum.  Severe  malignant 
disease  of  the  cervix  may  require  similar  treatment. 
In  a  case  of  this  kind  which  occurred  in  the  practice 
of  Dr.  Godson,  delivery  at  term  Avas  effected  by  dila- 
tation by  Barnes'  bags,  turning,  and  perforation  of  the 
occiput,  Avith  cephalotripsy.  Cases  have  occurred  of 
adhesion  between  the  fetal  membranes  and  the  in- 
ternal surface  of  the  uterus  in  the  neighbourhood  of 
the  OS.  The  treatment  is  forcibly  to  separate  the 
adhesions  Avitli  the  finsfer. 

Eigidity  of  the  os  uteri  is  an  important  factor  in 
the  causation  of  obstructed  labour ;  it  varies  from  a 
mere  inaptitude  to  dilate,  to  a  cartilaginous  and 
obstructive  degree  of  induration.  The  treatment,  as 
a  matter  of  course,  must  vary  with  the  degree  of 
rigidity.  General  depletion  and  tartar  emetic  were 
formerly  the  trusted  remedies,  but  other  less  debili- 
tating and  disagreeable  means  are  now  usually  pre- 
ferred. Chloral  hydrate  in  15-grain  doses,  repeated 
every  quarter  of  an  hour  two  or  three  times  until  it 
takes  effect,  is  a  very  valuable  remedy.  Chloroform 
also,  by  relaxing  spasm  and  lulling  pain,  is  of  great 
service.  Belladonna  used  to  be  a  favourite  local 
application,  but  its  action  is  very  doubtful.  The  two 
most  effectual  applications  are  irrigation  and  hydro- 
static dilatation.  Irrigation  is  performed  by  passing 
the  vagina  tube  of  a  Higginson's  syringe  up  to,  but 
not  into  the  os,  and  douching  it  with  warm  Avater  for 
ten  minutes  at  a  time,  repeating  the  operation  at 
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intervals  until  the  os  becomes  soft  and  dilatable. 
Hydrostatic  dilatation  is  eflccted  by  introducing 
within  the  os,  with  the  aid  of  a  uterine  sound,  one  , 
of  those  valuable  little  india-rubber  bags  invented 
by  Dr.  Barnes,  and  then  injecting  water  into  it 
through  the  tube  attached  to  it,  a  constriction  in  the 
middle  of  the  bag  preventing  it  from  slipping  out  of 
the  OS.    When  one  bag  has  been  fully  distended  it  is 


Fi„.  ST.— Labour  impeded  by  Ovarian  Tumour. 


withdraw  by  letting  the  water  escape,  which  causes 
the  bag  to  collapse ;  then,  should  further  ddatation 
be  needful,  a  larger  bag  is  introduced  and  the  opera- 
tion repeated.  By  this  means  dilatation  of  the  os  is 
effected  in  imitation  of  the  ordinary  process,  for_  the 
rubber  bag  with  its  aqueous  contents  acts  m  precisely 
the  same  way  as  the  natural  "  bag  of  waters." 
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In  some  cases  where  the  rigidity  is  not  excessive 
much  help  may  be  given  by  manual  dilatation, 
which  is  effected  by  passing  tlie  thumb  and  two  or 
three  fingers  within  the  os,  and  spreading  them  out 
in  the  form  of  a  cone.  This  expedient,  however, 
will  succeed  only  in  slight  cases,  for  the  hand  rapidly 
becomes  cramped  and  unable  to  continue  its  action. 

A  fibrous  tumour  pendent  from  the  uterus,  a 


Fig.  SS.— Cancerous  Growths  from  the  bones  of  the  Pelvis, 
CAU.SING  Deformity. 

cancerous  growth  from  the  pelvis,  or  a  solid  ovarian 
tumour,  are  occasionally  the  cause  of  obstruction 
to  delivery.  At  an  early  stage  of  labour  the 
tumour  may  be  passed  up  above  the  brim,  unless 
the  head  is  in  the  pelvic  cavity  and  the  tumour  below 
it,  in  which  case  the  forceps  or  craniotomy  will  be 
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required.    Dr.  Wallace  of  Liverpool  reports  a  case 
in  which  labour  was  arrested  by  a  fibroid  projecting 
from  the  cervix  and  lower  segment  of  the  uterus 
into  the  pelvic  cavity,  and  as  the  tumour  could  not 
be  passed  up  altove  the  brim,  it  was  enucleated,  and 
delivery  effected  by  the  long  forceps ;   the  fibroid 
weighed  fourteen  ounces.     A  second  tumour  was 
discovered  higher  up  in  the  uterus,  but  as  it  did 
not  interfere  with  labour  it  Avas  allowed  to  remain, 
and  on  examination,  after  an  interval  of  two  months, 
it  was  found  to  have  disappeared  by  absorption. 
In  the  case  of  a  fluid  ovarian  tumour,  the  passage 
of  a  trocar  will  perhaps  reduce  the  obstruction  suifi- 
ciently  to  permit  of  delivery.    Uterine  polypi  should 
be  either  punctured  or  removed  with  the  forceps  or 
(icraseur.    A  case  of  uterine  polypus  is  reported  by 
Dr.  Gervis  in  vol.  xi.  Obstetrical  Transactions.,  producing 
obstruction  so  great  as  to  necessitate  the  performance 
of  craniotomy. 

Yagina. — Constriction  resulting  from  inflammation, 
cicatrices  produced  by  the  healing  of  wounds  caused 
by  previous  instrumental  or  tedious  deliveries,  etc., 
should  be  treated  by  inhalation  of  chloroform,  arti- 
ficial dilatation  with  air  or  water  bags,  or,  in  the  case 
of  cartilaginous  bands,  careful  incision. 

Yulva. — Obstinate  rigidity  is  best  treated  by  mak- 
ing several  small  incisions  at  the  posterior  part. 
Serous  infiltration  should  be  allowed  to  escape  by 
puncturing  with  the  point  of  a  lancet.  Hemorrhagic 
infiltration,  or  thrombus  of  the  labia,  may  be  checked 
by  the  application  of  cold,  but  if,  notwithstanding, 
the  swelling  still  increases  and  is  likely  to  burst,  it  is 
better  to  lay  it  open  with  the  knife  and  apply  styptics. 

Hymen. — A  persistent  condition  of  this  membrane 
has  ere  now  impeded  delivery ;  if  it  ^ri\\  not  give 
way,  the  knife  must  be  resorted  to. 
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Vesical  calculus  may  obstruct  labour.  If  found 
early  the  stone  should  be  lifted  above  the  pubis ;  but 
if  this  cannot  be  done  and  delivery  is  prevented, 
rapid  dilatation  of  the  urethra  and  extraction  of  the 
stone,  or  vaginal  lithotomy,  must  be  performed. 

Fcetal  Organism. — The  presence  of  certain  diseases 
and  abnormalities  in  the  foitus  will,  even  in  a  healthy 


Fig.  SS). — Labour  imteded  by  Hydrocephalus. 


maternal  organism,  produce  dystocia,  and  apart  from 
mal-development  of  the  fcBtus,  it  is  obvious  that  the 
undue  size  of  a  child  of  normal  type  may  occasion 
more  or  less  delay  in  parturition,  and  may  require 
treatment  identical  with  that  necessary  when  the 
disproportion  arises  from  contraction  of  the  maternal 
pelvis. 
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The  most  important  cause  of  obstructed  labour  on 
the  part  of  the  foetus  is  hydrocephalus.  Sometimes 
the  foetal  head  is  imiuensely  enlarged  ;  and  although 
its  contents  arc  mainly  fluid,  rendering  the  head 
capable  of  being  moulded  to  a  considerable  extent, 
still  the  obstruction  to  delivery  is  usually  so  great 
as  to  require  the  intervention  of  art.     This  is  ac- 
counted for  by  Dr.  Tyler  Smith  on  the  ground  that 
the  head,  by  reason  of  its  abnormal  shape,  does  not 
undergo  the  necessary  rotation,  etc.,  in  its  passage 
along  the  parturient  canal,  and  therefore  has  to  be 
expelled  by  sheer  force.    In  cases  of  hydrocephahis 
pelvic  presentations  are  luore  frequent  than  with 
healthy  children. 

j)lagnosis.—When  the  head  presents,  it  gives  to  the 
fingers,  especially  during  a  pain,  the  sensation  of  a  bag 
^  containing  fluid ;  moreover,  the  wide  separa- 
I       tion  and  irregular  projection  of  the  cranial 
bones  lead  also  to  a  suspicion  of  hydro- 
cephalus.   In  pelvic  presentations  the  diagno- 
sis is  more  difficult,  and  indeed  can  hardly  be 
established  until  the  head  becomes  arrested 
in  the  pelvis. 

Treatment. — If  the  diagnosis  is  certain,  and 
the  uterus  is  unable  to  expel  the  fcetus,  the 
proper  plan  is  to  puncture  the  head  and 
cause  it  to  collapse  from  liberation  of  the 
fluid.    Then,  if  the  head  is  not  too  low,  it  is 
advisable  to  bring  down  the  feet,  as  the 
flaccid  cranium,  by  not  participatmg_  in  the 
necessary  movements,  hinders  expulsion.  If 
Fig.  90.  the  head  is  advanced  too  far  for  version  to  be 
bIunt  easily  performed,  the  case  must  be  left  to  the 
Hook,   glforts  of  nature.    In  pelvic  presentation,  per- 
foration, when  necessary,  should  be  done  through 
one  of  the  spaces  between  the  cranial  bones.  Ascites 
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and  distension  of  the  foetal  bladder  with  urine,  must 
be  treated  in  a  similar  Avay,  the  fluid  when  it  inter- 
feres with  the  course  of  labour  being  evacuated  with 
a  long  trocar.  Dr.  Gervis  reports  a  case  where  ob- 
struction was  caused  by  the  uterus  of  the  child  being 
greatly  distended,  containing  about  fifteen  ounces  of 


Fig.  91.— FcETAL  MONSTIIOSITY. 

(After  Hall.) 


flaky  serous  fluid.  Solid  tumours,  such  as  enlarge- 
ment of  the  liver  or  kidneys,  may  on  like  grounds 
necessitate  the  performance  of  embryotomy. 

Monsters. — An  anencepbalous  foetus,  when  the  head 
presents,  is  best  delivered  by  podalic  version,  as  the 
trunk  is  generally  pretty  well  developed,  and  the 
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undilatcd  parturient  canal  affords  considerable  resist- 
ance to  its  passage.  If  version  is  not  performed,  the 
blunt  book  will  most  likely  be  required. 


Fir,.  92.— Double  Fcetal  Monsteosity,  united  at  the  Lower  Ekd  of 
EACH  Trunk.  (After  White.)  From  a  drawing  presented  to  me  by  my 
friend  Mr.  Thomas  Windsor. 

Extra -cranial  and  spinal  dropsy,  forming  spina 
bifida,  does  not  usually  much  impede  parturition ;  m 
cases  of  the  former  class  the  head  and.  tumour  are 
usually  born  separately  by  a  species  of  evolution. 

In  monstrosity  caused  by  the  union  of  two  ova  no 
rule  can  be  laid  down  either  for  diagnosis  or  extrac- 
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tion,  inasmuch  as  cases  differ  so  greatly  in  degree 
and  kind.  In  cephalic  presentation  evolution  usually 
takes  place,  one  of  the  heads  being  expelled  whilst 
the  other  is  retained  above  the  pubis ;   the  trunk 


Fig.  93.— Twins. 


belonging  to  the  first  head  follows,  and  then  the 
second  fcetus  is  born  breech  first.  In  other  cases 
the  heads  are  successively  born,  and  the  trunks  follow. 
If  labour  is  brought  to  a  standstill,  it  may  be  neces- 
sary to  perform  embryotomy. 

In  ordinary  twin  births  the  presentation  is  usually 
alternate,  that  is,  if  the  first  is  cephalic  the  second 
will  be  breech.    As  a  rule  no  more  difficulty  is  en- 

p 
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countered  in  expulsion  than  may  be  naturally  ex- 
pected from  the  force  of  the  womh,  whilst  extruding 
the  first  child,  being  transmitted  indirectly  through 
the  second  foetus,  a  condition  much  less  favourable  to 
speedy  delivery  than  the  usual  direct  uterine  action. 


Fig.  94.— Locked  Twixs. 


In  some  instances  when  the  first  child  presents  by  the 
breech,  the  head  of  the  second  enters  the  pelvis  before 
the  first  is  born,  and  the  two  heads  become  locked 
together :  in  this  case  we  may  endeavour  to  extract 
the  head  of  the  second  child  with  the  forceps,  and  if 
this  cannot  be  done  the  head  of  the  first  child  (whose 
trunk  is  already  born)  must  be  perforated  and  ex- 
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tracted,  or  it  must  be  severed  from  the  trunk  and 
pushed  back  whilst  the  second  foetus  is  extracted  with 
the  forceps,  after  wliich  the  forceps  or  ceplialotribe  is 
introduced  to  bring  away  the  severed  head.  When 
the  heads  of  both  children  present,  the  forceps  should 
be  applied  to  the  lowest,  the  other  being  pushed  out 
of  the  way  as  much  as  possible  during  extraction. 
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CHAPTEE  XX. 

PROTRACTED  AND  HASTY  PARTURITION. 

Having  considered  mechanical  obstructions  in  the 
maternal  and  fcetal  organisms  in  hindering  parturition, 
we  Avill  now  discuss  the  cause  and  treatment  of  re- 
tardation, dependent  solely  upon  insufficiency  or  mis- 
direction of  the  expulsatory  powers. 

Feebleness  of  uterine  action,  commonly  called 
powerless  labour,  may  result  from  causes  affecting 
either  the  general  system,  or  from  causes  locahsed  in 
the  uterus  itself.    In  a  feeble  and  relaxed  condition 
of  the  system,  it  is  easy  to  comprehend  that  the  uterus 
will  participate  in  the  general  want  of  tonicity,  and 
that  the  assistance  usually  rendered  by  the  voluntary 
muscles  will,  ]_xin  passu,  be  diminished.   The  sedentary 
and  luxurious  Avay  of  life  of  women  dwelling  in  large 
towns  too  often  leads  to  this  enervated  condition. 
When  a  patient  has  been  in  hard  labour  for  some 
time  without  advancing  towards  delivery,  the  rhyth- 
mical action  of  the  uterus  gives  way  to  one  of  con- 
tinuous contraction.    Dr.  Braxton  Hicks,  in  callmg 
attention  to  this  subject,  shows  that  such  a  state 
is  frequently  mistaken  for  powerless  labour,  it  being 
supposed  that  the  uterus  is  inactive  and  relaxed.  If 
this  condition  of  continuous  contraction  is  allowed 
to  go  on  without  interference,  the  genital  canal 
becomes  hot,  dry,  and  tumid,  the  pulse  rises  to  about 
100,  the  tongue  becomes  furred  and  dry,  and  if 
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relief  is  not  quickly  at  hand  the  symptoms  will 
assume  a  typhoid  form,  and  the  patient  will  die. 
There  is  also  much  risk  to  the  child  in  the  earlier 
stage  of  continuous  uterine  contraction,  partly  from 
the  sustained  pressure  and  j^artly  from  the  diminution 
of  the  calibre  of  the  uterine  blood-vessels  depriving  the 
foetus  of  its  due  supply  of  blood.  Continuous  con- 
traction may  he  diagnosed  by  the  uterus  being  so 
closely  in  contact  with  the  child  as  to  assume  its 
shape,  percussion  showing,  Avhen  the  foetal  outline  is 
passed,  an  immediate  cessation  of  dulness,  instead  of 
its  continuing  some  distance,  as  is  the  case  in  relaxed 
uterus ;  the  head,  moreover,  is  fixed  in  the  pelvic 
brim,  and  cannot  be  easily  moved.  This  condition 
rarely  ends  in  natural  delivery,  the  forceps  being 
usually  required. 

Certain  diseases,  as  bronchitis  and  other  pneumonic 
affections,  cardiac  disease,  and  paraplegia,  by  inter- 
fering with  the  action  of  the  respiratory  muscles, 
may  deprive  the  uterus  of  its  due  mechanical  assist- 
ance, and  consequently  retard  delivery.  Painful  pre- 
existing disease,  by  withdrawing  nerve  force  from 
the  uterus,  will  considerably  modify  its  action.  Dr. 
Angus  Macdonald,  in  the  work  previously  c[uoted, 
states  that  the  presence  of  cardiac  disease  ought 
always  to  lead  us  to  lessen,  as  far  as  possible,  the 
effects  of  the  bearing-down  efforts  either  by  the  timely 
application  of  the  forceps,  or  the  performance  of 
version,  especially  if  the  second  stage  of  labour  is 
prolonged. 

Amongst  the  purely  uterine  causes  of  tedious  labour 
are  malformations,  as  double  uterus,  congenital  imper- 
fection in  development,  inflammation,  over-distension 
through  excess  of  liquor  amnii,  or  the  presence  of 
twins,  and  premature  or  retarded  rupture  of  the 
membranes.   The  age  of  the  patient — excessive  youth 
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or  the  converse — and  rapidly  rccuning  pregnancies, 
by  interfering  Avith  tlie  efficient  development  of  the 
organ,  tend  to  enfeeble  the  expulsatory  power. 

Temporary  su.spension  of  uterine  action  may  be 
produced  by  mental  causes,  as  the  presence  of  a 
strange  accoucheur,  or  the  reception  of  unwelcome 
news. 

Misdirection  of  the  expulsatory  force  is  another 
cause  of  tedious  labour.  If  the  uterus  is  anteverted 
the  child  is  driven  against  the  promontory  of  the 
sacrum,  the  anterior  uterine  lip  occupying  the  position 
normally  occupied  by  the  os,  and  thus  helping  to 
prevent  a  downward  movement  of  the  child.  If  the 
organ  is  retroverted  the  child  is  forced  against  the 
symphysis  pubis,  and  the  passage  is  blocked  by  the 
posterior  uterine  lip.  Accumulation  of  faeces  in  the 
rectum,  or  of  urine  in  the  bladder,  tends  to  impede 
uterine  action. 

Treatment. — Many  of  the  causes  of  tedious  labour 
can  only  be  treated  prophylactically  ;  when,  therefore, 
the  opportunity  for  giving  advice  presents  itself,  we 
should  urge  upon  a  patient  the  necessity  of  regulating 
her  mode  of  life,  of  taking  a  due  amount  of  exercise, 
being  careful  in  the  matter  of  diet,  and  attending  to 
the  daily  evacuation  of  the  bowels.  Any  tendency 
to  obliquity  of  the  uterus  existing  during  pregnancy 
must  be  rectified  as  much  as  possible  by  bandages 
and  the  adoption  of  certain  positions  of  the  body.  In 
anteversion  an  abdominal  bandage  so  arranged  as  to 
lift  up  the  uterus  into  a  position  more  in  accordance 
with  the  axis  of  the  pelvic  inlet,  and  the  assumption 
of  the  prone  position  are  indicated ;  in  the  case  of 
retroversion  all  conditions  which  lead  to  this  mis- 
placement, as  tight  lacing  and  bandages,  should  be 
avoided.  These  remarks  apply  equally  to  the  preg- 
nant and  parturient  states,  with  this  addition,  that  in 
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retroversion  the  patient  should  be  delivered  on  her 
liands  and  knees,  so  as  to  bring  the  os  away  from  the 
pubic  symph3'sis,  and  to  allow  the  anterior  uterine 
lip  to  retract,  while  in  anteversion  the  woman  should 
lie  on  her  back,  to  enable  the  child  to  escape  the  pro- 
montory of  the  sacrum,  and  the  anterior  uterine  lip 
to  ascend  to  its  proper  position ;  in  furtherance  of 
this  object  the  fingers  may  be  used  between  the 
pains  to  push  up  the  protruding  lip. 

Feeble  action  of  the  uterus  in  the  second  stage 
may  be  improved  by  encouraging  the  patient  to  bear 
down  during  the  pains,  and  to  rest  during  the  inter- 
vals, since  persistence  of  the  expulsatory  efforts  be- 
tween the  pains  serves  only  to  fatigue  the  voluntary 
muscles.  The  uterus  may  be  also  excited  to  more 
vigorous  action  by  the  occasional  introduction  of  the 
finger  within  the  os,  and  by  pressure  on  the  perineum 
and  abdomen.  Of  the  medicinal  excitors  of  uterine 
action  ergot  and  perhaps  strychnia  are  alone  to  be 
relied  on.  Ergot  may  be  given  in  the  form  of  powder 
or  as  a  liquid  extract.  One  or  two  scruples  of  the 
powder  infused  in  hot  water  for  five  or  ten  minutes 
form  a  dose ;  the  fluid  preparation  may  be  adminis- 
tered in  warm  tea,  the  dose  being  a  fluid  drachm. 

The  action  of  ergot  usually  becomes  manifest  in 
from  ten  to  fifteen  minutes  ;  the  pains  increase  in 
severity  and  duration,  the  uterine  action  gradually 
merging  into  a  condition  peculiar  to  the  influence  of 
this  drug,  that  is,  becoming  continuous  instead  of 
intermittent.  It  Avill  then  be  found,  by  placing  the 
hand  on  the  abdomen,  that  the  uterus,  between  the 
pains,  is  in  a  state  of  tonic  contraction.  This  state, 
inasmuch  as  it  impedes  the  placental  circulation, 
and  thus  interferes  with  the  due  supply  of  oxygen, 
is  a  cause  of  danger  to  the  child,  and  if  long  exposed 
to  this  influence  it  will  die  asphyxiated.    The  mother 
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may  also  he  placed  in  jeopardy  throiigli  the  continu- 
ous violent  action  induced  1)y  ergot,  for,  should  there 
be  any  mechanical  impediment  to  delivery,  the  per- 
sistent and  misapplied  force  of  the  uterus  is  liable  to 
produce  laceration  of  the  soft  parts,  or  even  to  rupture 
itself.  Therefore  never  give  ergot  without  ascertain- 
ing that  there  is  no  mechanical  impediment  to  im- 
mediate delivery. 

The  coexistence  of  a  painful  disease  with  parturi- 
tion, or  the  violent  pain  produced  by  pressure  of  the 
head  on  the  sacral  nerves,  may  be  mitigated  by  a  few 
whiffs  of  chloroform.  The  same  drug,  too,  is  some- 
times required  for  a  hysterical  or  hyper-excitable 
patient  who  rapidly  exhausts  her  strength  by  ill-timed 
exertions. 

In  a  tedious  labour,  when  the  vaginal  secretions 
are  arrested  and  the  canal  becomes  hot,  dry,  and 
painful,  much  relief  is  sometimes  afforded  by  the 
plentiful  lubrication  of  the  passage  Avith  lard.  Fffical 
accumulation  or  distension  of  the  bladder  should  be 
respectively  removed  by  enemata  and  the  catheter. 
Irregular  spasmodic  contraction  of  the  uterus,  especi- 
ally during  the  first  stage,  is  best  treated  by  the  ad- 
ministration of  opiates  or  chloral  ;  the  chloral  is 
very  comforting  to  the  patient,  as  it  soothes  the 
nervous  excitability  whilst  it  permits  the  uterus  to 
perform  its  office. 

HASTY  LABOUR. 

This  may  be  defined  as  the  converse  of  the  pre- 
vious condition,  the  child  being  expelled  in  a  preter- 
naturally  brief  time  after  the  commencement  of  labour. 
The  causes  are  twofold— excess  of  power  and  dimi- 
nution of  resistance.  So  excessive  sometimes  are 
the  uterine  contractions  that  they  resemble  those 
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produced  by  ergot,  the  whole  function  of  parturition 
being  performed  with  surprising  celerity  under  pres- 
sure °of  a  rapidly  accumulating  series  of  pains.  This 
impetuous  uterine  action  may  be  idiocratic,  some  ui- 
dividuals,  or  even  whole  families,  invariably  perform- 
ing the  final  act  of  gestation  with  undue  haste.  ^  It 
may  be  induced  also  by  violent  mental  emotion, 
especially  sudden  and  intense  terror.  Smallpox,  and 
other  febrile  diseases,  albuminuria,  and  the  accumu- 
lation of  carbonic  acid  in  the  blood,  tend  also  to  a 
like  result. 

The  second  cause — lack  of  normal  resistance — may 
result  either  from  excess  of  pelvic  development  or, 
what  amounts  in  effect  to  the  same  thing,  small  bulk 
of  the  foetus. 

Amongst  the  evils  to  the  mother  Avhich  may  result 
from  too  rapid  delivery,  are  rupture,  prolapse,  or  in- 
version of  the  uterus,  laceration  of  the  perineum, 
post-par  turn  inertia,  and  irregular  uterine  contraction, 
causing  retention  of  the  placenta  or  hsemorrhage. 

The  child  also  is  liable  to  injury,  especially  if  the 
mother,  not  suspecting  so  rapid  a  termination  to  her 
sufferings,  happens  to  be  standing  when  expulsion 
takes  place. 

Treatment. — When  this  condition  is  suspected,  the 
patient  should  be  kept  in  bed,  and  given  chloroform 
or  opiates.  Care  should  be  taken  not  to  irritate 
the  uterus  by  frecpient  examinations,  and  the  patient 
should  be  cautioned  against  making  much  voluntary 
effort.  A  moderately  tight  bandage  round  the  abdo- 
men is  serviceable.  Should  the  uterus  become  pro- 
lapsed, it  must  be  supported  by  a  bandage  or  the 
hand  of  the  accoucheur. 

Missed  labour  is  a  term  applied  to  an  exceedingly 
rare  class  of  cases  where  labour  fails  to  take  place 
at  the  end  of  gestation,  the  foetus  remaining  in 
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utero  for  an  indefinite  period.  After  a  time  dis- 
organisation may  taltc  place,  and  portions  of  tlie 
foetus  be  discliargcd  per  vaginam.  Wlien  this  liappens 
it  is  well  to  assist  the  uterus  to  get  rid  of  its 
lingering  contents  by  endeavouring  to  break  up  the 
fo3tus  and  bring  it  away  piecemeal.  A  unique 
case  of  missed  labour,  reported  by  Dr.  Oldham,  will 
be  found  in  the  Patli.  Boo.  Trans,  for  1841. 


Y\cr,  95.— Contents  of  Cyst,  in  Dk.  Oldham's  case  of  JIissed  Labour. 
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CHAPTER  XXI. 

ACCIDENTAL  HEMORRHAGE. 

One  form  of  hfemorrliage  during  labour  has  been 
described  under  the  head  of  pkacental  presentation ; 
another,  known  in  England  as  accidental  hcemorrhage, 
now  claims  attention.  The  term  "  accidental "  was 
given  to  this  form  of  hemorrhage  by  Dr.  Eigby  in 
contradistmction  to  that  produced  by  placenta  prasvia, 
which  he  called  "  unavoidable  heemorrhage." 

In  the  form  of  hfemorrhage  under  notice  the  pla- 
centa is  normally  situated,  but  from  deficient  attach- 
ment a  portion  becomes  separated  from  the  uterine 
wall  and  thus  affords  a  means  of  escape  to  the  blood. 
If  the  detachment  takes  place  at  the  circumference  of 
the  placenta,  the  blood  will  find  its  way  between  the 
uterine  wall  and  membranes  and  appear  externally. 
Accidental  htemorrhage  is  distinguished  from  the 
hsemorrhage  of  placenta  praBvia  by  ceasing  instead 
of  increasing  with  each  pain,  in  consequence  of  the 
source  of  hfsmorrhage  being  above  the  foetal  head ; 
for  when,  di;ring  a  pain,  the  cranium  is  forced  against 
the  OS  uteri,  the  uterus  is  plugged  and  the  blood  is 
unable  to  escape.  Sometimes  the  detachment  occurs 
at  the  centre  of  the  placenta,  all  the  circumferential 
implantation  remaining  intact,  in  which  case  we  have 
the  symptoms  of  internal  htemorrhage,  pallor,  faint- 
ness,  sinking  of  the  pulse,  together  with  severe 
.abdominal  pain  and  an  irregular  bulging  of  the  uterus 
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perceptible  througli  tlie  aljclorainal  walls,  the  bulging 
part  being  painful  to  tlie  touch.  This  variety  is 
somewhat  difficult  to  diagnose ;  it  may  be  distin- 
guished from  rupture  of  the  uterus  l)y  the  previous 
absence  of  violent  uterine  contractions,  by  the  in- 
creased bulk  of  the  uterus,  and  by  want  of  mobility 
of  the  presenting  part  which  is  so  characteristic  of 
rupture. 

The  prognosis  is  unfavourable  for  the  child,  and 
gravely  riskful  for  the  mother. 

The  contents  of  the  uterus  should  be  evacuated  as 
speedily  as  possible,  by  rupturing  the  membranes, 
friction  on  the  abdomen,  ergot,  etc. ;  if  the  os  is  not 
dilated,  Barnes'  bags  may  be  used,  and  delivery 
completed  by  version  or  by  the  forceps.  As  there 
is  always  considerable  risk  of  post-partum  htemor- 
rhage  supervening  from  atony  of  the  muscular  coats 
of  the  uterus,  dilatation  should  be  done  cautiously 
and  without  haste,  endeavouring  meanwhile  to  induce 
the  uterus  to  contract  upon  and  aid  in  the  expulsion 
of  the  foetus. 

Fost'])artumhcemorrhage. — This,  like  placenta  prrevia, 
is  a  most  serious  complication,  and  demands  all  the 
energy,  self-reliance,  and  resources  of  the  practitioner 
to  be  brought  into  immediate  play,  with  a  predeter- 
mined and  definite  plan  of  treatment.  Hsemorrhage 
may  occur  either  before  or  after  expulsion  of  the 
placenta.  In  order  to  understand  the  various  modes 
of  treatment  which  are  required  in  hemorrhage  after 
labour,  it  is  necessary  to  bear  in  mind  that  retention 
of  the  placenta  may  be  due — 1st,  to  atony  of  the 
muscular  coat  of  the  uterus ;  2d,  to  irregular  con- 
traction ;  and  3d,  to  morbid  adhesion  between  the 
placenta  and  uterine  walls. 

Inertia  of  the  uterus  may  be  caused  either  by 
general  debility  of  the  system  or  by  special  atony  of 
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the  uterine  muscular  fibres  ;  in  either  case  an  attempt 
must  be  made  to  excite  contraction  by  external  mani- 
pulation, and  the  internal  administration  of  ergot  and 
stimulants.  When  ha3morrhage  is  actually  taking 
place,  no  time  should  be  lost  in  extracting  the  pla- 
centa, certain  then  to  be  detached,  for  its  presence 
prevents  efficient  uterine  contraction.  Much  may  be 
done  to  prevent  imperfect  post-partum  contraction  of 
the  uterus  by  placing  the  hand  on  the  fundus  during 
expulsion  of  the  child,  and  following  its  downward 
movement  until  it  comes  into  the  world.  If  there  is 
any  reason  to  suspect  uterine  inertia  arising  from 
speedy  delivery,  or  a  long  and  tedious  labour,  or  the 
existence  of  Bright's  disease,  or  the  occurrence  of 
floodings  after  previous  labours,  it  is  advisable  to 
administer  ergot  during  the  final  expulsatory  stage. 
Spasmodic  and  irregular  contraction  of  the  uterine 
muscular  fibres  may  occur  in  such 
a  manner  as  to  encyst  and  imprison 
instead  of  expelling  the  placenta. 
When  the  contraction  exists  at 
the  internal  os,  "  hourglass  con- 
traction "  results,  the  uterus  being 
divided  into  two  compartments 
with  the  placenta  in  the  upper 
division ;  true  hourglass  contrac- 
tion is,  however,  of  rare  occurrence. 
The  treatment  consists  in  mechani- 
cally overcoming  the  spasm  in  the 
followins;  manner  : — The  cord  is 
taken  in  the  left  hand,  and  the 
right  hand  is  passed  along  it,  with 
the  tips  of  the  fingers  brought 
tosrether  so  as  to  present  the  ap- 

°  „  T  Hourglass  Contraction. 

pearance  or  a  wedge  or  cone,  until 

it  reaches  the  constriction,  when  the  left  hand  should 


Fig.  96. 
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be  transferred  to  the  fundus  uteri,  so  as  to  steady 
the  womb  and  make  the  necessary  pressure,  whilst  the 
right  is  gently  and  very  gradually  insinuated  beyond 
the  contraction  ;  the  placenta  is  then  grasped,  and 
the  uterine  contractions  aided  by  external  pressure, 
so  as  to  expel  both  hand  and  placenta. 


Fig.  97.— Extraction  of  Encysted  Placenta. 


Retention  of  the  placenta  due  to  morbid  adhesion 
is  generally  a  sequence  of  previous  inflammatory 
action ;  plastic  lymph  has  been  eff"used,  and  the  pla- 
centa and  uterus  become  so  firmly  united  that  the  post- 
partum contractions  are  inadequate  to  dislodge  the 
after-birth ;  the  hand  must  therefore  be  passed  into 
the  uterus  in  the  way  before  described,  and  the  placenta 
carefully  and  very  cautiou.sly  peeled  ofi'  the  uterine 
parietes,  so  as  to  avoid  both  injuring  the  uterus  and 
leaving  any  portion  of  the  adherent  placenta.  AYhen 
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the  placenta  is  very  friable,  or  the  adhesions  arc  firm, 
it  is  no  easy  matter  to  bring  all  away  withont  using 
undue  violence.  In  this  choice  of  evils  it  is  better 
to  do  too  little  than  too  much,  although  it  must  be 
remembered  that  a  small  portion  of  retained  placenta 
will  occasionally  cause  copious  hosmorrhage.  If  there 
is  any  suspicion  that  a  portion  is  left,  it  is  well  to 
wash  out  the  uterus  at  intervals  with  water  coloured 
with  a  small  portion  of  Condy's  fluid,  so  as  to  oxidise 
the  decomposing  particles,  and  thus  diminish  the  risk 
of  septic  poisoning. 

Inversion  of  the  uterus  is  fortunately  a  rare  cause  of 


Fig.  98. — Commencing  Inversion  of  the  Uterus. 
(From  a  preparation  in  the  Museum  of  Guy's  Hospital.) 

haemorrhage.  Inversion  may  be  partial  or  complete, 
varying  from  a  cup-like  depression  of  the  fundus  to 
complete  protrusion  of  the  inverted  organ  through  the 
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vulva.  It  is  said  to  be  partial  when  the  fundus 
remains  above  the  os,  and  complete  Avhen  it  protrudes 
into  the  vagina  or  tlirough  the  vulva.  Inversion  may 
be  caused  by  a  sudden  tug  at  the  cord,  as  when  de- 
livery takes  place  in  the  erect  position,  and  the  cliild 
is  suddenly  expelled  and  foils  to  the  ground  ;  by  in- 
judicious traction  at  the  cord  under  certain  conditions, 
as  when  the  uterus  is  in  a  state  of  inertia,  or  when 
a  slight  degree  of  inversion  of  the  fundus  already 
exists ;  and  in  rare  instances  by  pressure  of  the 
abdominal  muscles.  When  the  placenta  remains  com- 
pletely attached  there  may  be  no  immediate  hajmor- 
rhagej  but  as  the  relative  changes  in  position  which 
take  place  between  the  placental  and  uterine  sur- 
faces in  the  act  of  inversion  usually  detach  it  more 
or  less,  the  lisemorrhage  then  becomes  very  copious. 

The  Sijmiptom.s  vary  according  to  the  degree  of 
inversion  ;  dragging  pains,  restlessness,  failing  of  the 
pulse  and  consequent  syncope,  nausea,  cold  sweats, 
ghastly  pallor,  and  the  usual  indications  of  shock  and 
collapse,  are  more  or  less  manifest. 

Physical  signs.— U  the  inversion  is  slight,'the  de- 
pression in  the  fundus  may  be  felt  through  the  ab- 
dominal wall ;  Avhen  it  is  complete  the  uterus  cannot 
be  felt  above  the  pubes,  but  is  found  in  the  vagina, 
or  perhaps  protruding  through  the  vulva,  like  a  bright 
red  tumour.  After  a  time,  the  constriction  of  the 
cervix  causes  the  organ  to  assume  a  deeper  colour 
and  to  become  tumefied,  a  condition  which  greatly 
increases  the  difficulty  of  replacement. 

Treatment. — In  a  uterus  recently  inverted  with  the 
placenta  still  attached,  the  first  step  is  carefully  to 
remove  the  placenta  ;  the  uterus,  if  inert,  should  then 
be  compressed  with  the  hand  so  as  to  empty  its  ves- 
sels, and  pressure  applied  Avith  the  closed  fist  in  the 
axis  of  the  pelvis,  taking  care  to  avoid  the  sacral 


ACCIDENTAL  ][.KI\rO I! I! I [A( i K. 


225 


promontory,  which  is  best  done  by  :ip[)lying  the  pres- 
sure shghtly  in  a  lateral  direction,  wlien,  if  recently 
inverted,  the  organ  usually  returns  to  its  normal 
position  ;  the  hand  should  be  retained  in  the  uterus, 
and  the  oryau  grasped  externally  through  the  abdo- 
minal wall  until  it  thoroughly  contracts,  lest  re-inver- 
siou  take  place.    If  the  operation  is  attended  Avith 
any  difficulty  or  excessive  pain,  chloroform  should  l^e 
administered.    In  inversion  of  some  standinc  it  is 
necessary  first  to  reduce  any  inflammatory  symptoms 
by  hot  fomentations,  leeches,  etc.,  then  to  devise  some 
contrivance  with  air-pessaries,  or  other  means,  so  as 
to  keep  up  sustained  pressure  for  a  considerable  time. 
When  the  inversion  has  become  chronic,  that  is,  as 
defined  by  Dr.  Barnes,  after  involution  has  taken 
place,  sustained  pressure  or  tlie  taxis  should  be  tried  ; 
the  length  of  time  and  the  degree  of  force  used  must 
be  left  to  the  judgment  and  experience  of  the  operator. 
A  high  authority,  Marion  Sims,  limits  the  duration  of 
the  taxis  to  half  an  hour,  and  recommends  the  intro- 
duction of  an  air-pessary,  to  remain  until  the  patient 
has  rallied  from  the  effects  of  the  operation,  when  a 
second  manipulation  may  be  attempted;  and  this 
failing,  the  operation  proposed  by  Dr.  Barnes  may  be 
resorted  to,  of  making  two  longitudinal  incisions  into 
the  constricted  os,  and  then  reapplying  elastic  pressure. 
If  these  means  fail,  excision  must  be  resorted  to. 

Post-jKirtum  hcemmrhage. — When,  after  extrusion 
of  the  placenta,  haemorrhage  supervenes,  it  is  princi- 
pally the  result  of  uterine  inertia ;  contraction  may 
have  duly  taken  place,  but  from  some  cause  or  other 
the  muscular  coats  of  the  uterus  lose  their  contractility, 
and  the  organ  is  metamorphosed  from  a  compact  hard 
ball  into  a  loose  flabby  bag,  leading  to  the  reopening 
of  the  mouths  of  the  uterine  vessels,  and  to  the  out- 
pouring of  blood  with  a  copiousness  to  be  expected 
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from  canals  of  such  large  calibre  having  direct  com 
munication  with  the  cardiac  centre;.  iliemorrhag 
may  manifest  itself  at  once  hy  the  blood  ilowmg  ire 
the  vulva  ;  but  if  the  uterus  is  rctrovcrted,  or  if 
clot  blocks  the  OS,  the  blood  may  collect  in  and  distend 
the  uterus,  little,  if  any,  escaping  externally —  an 
accident  manifested  by  the  patient  becommg  pallR 
and  faint,  and  by  the  increased  size  and  soft  and 
qua<'-gy  condition  of  the  uterus.    If  the  blood  escapes 
without  accumulating,  the  uterus  will  be  scarcely  per- 
ceptible through  the  abdominal  walls,  having  lost  all 
its  solidity  and  become  flaccid  as  an  india-rubber  bag. 
If  as  is  frequently  the  case,  the  How  of  blood  is  rapid, 
the  patient  is  brought  to  the  brink  of  the  grave  in  a 
very  few  minutes,  through  the  appalling  quantity  o 
blood  lost,  the  sufierer  becoming  suddenly  blanched,  and 
presenting  a  singularly  corpse-like  appearance;  she  calls 
for  help,  and  wildly  tosses  about  her  arms;  vision  and 
hearing  fail,  and  she  gasps  for  more  air;  the  surface  be- 
comes cold  and  the  pulse  fails  to  reach  the  wrist ;  _  m  a 
few  minutes  more,  her  strength  exhausted,  she  wishe.s 
to  be  left  to  die  in  peace,  which  consummation  will 
ciuickly  come  to  pass  unless  energetic  steps  are  taken 
to  prevent  the  extinction  of,  literally,  the  "vital  spark 

The  first  step  is  to  place  the  patient  on 'her  back, 
with  her  head  low,  and  to  grasp  the  uterus  through 
the  abdominal  wall,  so  as  to  induce  it  to  contract ; 
an  intermittent  compressing  movement  of  the  hands 
will  often  succeed  Avhen  uniform  pressure  fails ;  it 
the  uterus  fails  to  answer,  the  right  hand  should  be 
carefully  introduced  into  the  organ,  and  any  clots 
removed.  A  combined  external  and  internal  mani- 
pulation must  now  be  judiciously  practised;  the 
stimulus  afiorded  by  the  hand  in  the  uterus  generally 
evokes  contraction,  and  if  it  does  the  hand  must  be 
kept  there  until  the  uterine  contractions  expel  it. 
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The  administration  of  stimulants  is  of  the  utmost 
importance  ;  brandj^  is,  perhaps,  the  best,  and  should 
be  given  freel3\    Tiie  subcutaneous  injection  of  ether 
has  been  found  to  act  ns  a  poAverful  stimulant  in 
cases  of  hajmorrhagc.    Dr.  Macan  reports  a  case  in 
which  the  injection  of  45  minims  of  ether  into  the 
cellular  tissue  of  the  abdominal  walls  was  produc- 
tive of  most  beneficial  results.     It  is  necessary  to 
pass  the  needle  of  the  hj'podermic  syringe  well 
down  into  the  subcutaneous  cellular  tissue,  otherwise 
abscesses  may  form  at  the  seat  of  puncture.  Ergot 
is  usually  resorted  to,  but  too  much  confidence  must 
not  be  placed  in  this  drug,  as,  to  say  the  least,  its 
action  is  uncertain ;  it  may  be  administered  by  the 
mouth  ;  or  a  solution  of  ergotine  (5  to  10  grains)  may 
be  injected  hypodermically,  a  preferable  mocle,  perhaps, 
as  its  eft'ect  is  more  immediate.    The  external  appli- 
cation of  cold  by  the  cold  water  douche,  or  by  flap- 
ping wet  cloths  over  the  abdomen,  is  of  great  service  in 
setting  up  uterine  activity  by  reflex  action ;  internally, 
too,  cold  water  may  be  injected  into  the  rectum  or 
uterus  itself,  or  pieces  of  ice  may  be  introduced  into 
the  womb ;  but  it  must  be  remembered,  that  as  cold 
induces  reflex  action  by  the  sudden  abstraction  of 
heat,  thus  causing  nervous  excitation,  a  continuous 
application  of  cold,  after  a  time,  ceases  to  be  beneflcial, 
for  the  part  loses  so  much  heat  that  the  diflference  in 
temperature  between  it  and  the  cold-producing  agent 
is  insufficient  to  evoke  further  contraction.  Moreover, 
the  continuous  application  of  cold  depresses  the  sys- 
tem greatly,  and  tends  to  produce  congestion  of  the 
internal  organs.     The  introduction  of  ice  into  the 
uterus  should  not  be  continued  too  long,  lest  the 
muscular  fibres  become  too  benumbed  to  be  able  to 
obey  the  behests  of  the  motor  nerves,  cold  therefore 
should  be  applied  intermittently.    In  Faradization  we 
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liave  a  very  valualjle  excitant  (jf  uterine  contracticjii  ; 
one  electrode  being  applied  to  the  c(;rvix  and  tin; 
other  to  th(!  ahdominal  walls  inim(;diately  over  the 
fundus  uteri.     Dr.  Lomhe  Atthill  relates  two  interest- 
ing cases  in  which  the  injection  of  hot  water  into  the 
uterus  induced  immediate  uterine  contraction  and 
stoppage  of  the  luxanorrhagc.     Dr.  Atthill  considers 
this  treatment  specially  applical)le  to  cases  of  luenior- 
rhage  in  patients  debilitated  l)y  previous  disease,  or 
wora  out  by  frequent,  though  it  may  be  small,  losses 
of  blood,  and,  p«ri  passu,  it  is  in  such  cases  that  the 
application  of  cold  is  useless  and  often  injurious.  In 
cases  of  this  description  the  htemorrhage  usually  takes 
the  form  of  a  small  stream  of  blood  which  continuously 
trickles  from  the  vulva,  and  Avhich  neither  pressure 
nor  cold  will  check.    Dr.  Atthill's  treatment  is  to 
pass  the  tube  of  a  syringe  within  the  uterus  up  to  the 
fundus,  and  to  inject  water  at  about  110°  Fahr.  In 
the  cases  alluded  to  the  result  was  very  satisfactory  ; 
the  uterus  contracted,  the  haemorrhage  ceased,  and 
the  patient  quickly  rallied.     In  following  this  method 
of  treatment  two  conditions  must  be  observed — the 
temperature  of  the  water  must  not  be  much  below 
110°,  and  the  tube  of  the  syringe  must  be  carried 
close  up  to  the  fundus  uteri. 

In  desperate  cases  compression  of  the  abdommal 
aorta  may  prove  useful ;  although  it  can  only  reduce 
and  not  arrest  the  flow  of  blood  into  the  uterus,  stdl 
any  means  of  gaining  time  is  invaluable.  Pressure 
may  be  applied  through  either  the  posterior  wall  of 
the  uterus  or  through  the  abdominal  w^all.  If  through 
the  abdominal  wall  the  thighs  should  be  flexed  on  the 
trunk  to  relax  the  muscles  of  the  belly,  and  pressure 
applied  should  be  near  the  umbilicus  so  as  to  compress 
the  aorta  against  the  left  side  of  the  vertebral  column, 
and  thus  to  avoid  the  vena  cava. 
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All  the  foregoing  plans,  with  the  exception  of  pros- 
sure  on  the  aorta,  tend  to  check  luemorrhage  hy  pro- 
ducing reflex  action  ;  if,  however,  the  uterus,  either 
through  excessive  loss  of  blood,  or  a  total  want  of 
contractile  power  in  itself,  remains  absolutely  and 
persistently  passive,  it  is  obvious  that  remedies  of 
this  class  are  unavailing.  There  is  yet  another 
means  which,  by  acting  directly  on  the  internal 
surface  of  the  uterus,  is  independent  of  nervous  or 
muscular  power — I  allude  to  the  injection  of  astrin- 
gent solutions  into  the  cavity  of  the  uterus.  For  this 
purpose  several  substances  have  been  used,  but  the 
most  efficacious,  and  the  one  now  generally  adopted, 
is  a  solution  of  perchloride  of  iron,  a  salt  long  known 
as  a  powerful  styptic,  causing  instant  coagulation  of 
the  blood,  and  corrugating  mucous  or  other  secreting 
surfaces. 

The  form  recommended  by  Dr.  Barnes,  who  first 
in  this  country  introduced  this  means  of  checking 
uterine  htemorrhage,  is  4  oz.  of  liquor  ferri  per- 
chloridi  fortior  Avith  12  oz.  of  water,  to  be  slowly 
injected  into  the  uterus  by  means  of  a  Higginson's 
syringe  with  long  uterine  tube,  taking  care  to  avoid 
the  introduction  of  air  by  carefully  filling  the  whole 
of  the  injecting  apparatus  with  the  fluid  previous  to 
commencing  the  operation.  The  effect  produced  is 
immediate  coagulation  of  the  blood  in  the  uterus,  the 
formation  of  clots  or  thrombi  in  the  openings  of  the 
uterine  vessels,  and  a  general  corrugation  of  the  in- 
ternal surface  of  the  organ,  with  the  production,  in 
some  cases,  of  more  or  less  muscular  action,  the  sum 
of  these  effects  resulting  in  speedy  suppression  of  the 
hiiemorrhage.  Unfortunately  certain  ill  effects  are 
liable  to  occur;  the  principal  fear  is  lest  a  clot  of 
coagulated  blood  be  carried  into  the  circulation  and 
reach  the  heart,  or  be  arrested  in  some  of  the  important 
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ve.ss(!ls,  protluciiijj,'  iu  ciLlicr  case,  siu'ious  results.  Tlien; 
is  also  the  risk  ol'  some  of  the  Ihiid  iiiuliug  its  way 
through  the  Fallopian  tubes  into  the  ahdomiiial  cavity 
and  ]iro(lucing  virulent  peritonitis.  Dr.  Barnes  very 
fairly  and  openly  discusses  these  ohjections,  and  cit(;s 
certain  fatal  cases  due  to  this  ]>ractice.  lie  grounds 
his  defence  of  the  iron  injection,  on  the  ui'gency  (if  the 
cases  leaving  no  choice  Ijetween  death  from  luemor- 
rhage,  on  the  one  hand,  and  on  the  otlier  the  possihle 
occurrence  of  the  above  -  named  mischances.  The 
deduction  to  be  drawn  is,  that  when  other  means  fail, 
it  becomes  our  duty  to  resort  to  a  method  of  treatment 
which,  though  avowedly  not  free  from  risk,  yet  affords 
the  sole  chance  of  preserving  life. 

Transfusion. — AVhen  a  patient  is  dying  solely  from 
loss  of  blood,  it  is  obvious  that  if  a  fresh  supply  can 
be  thrown  into  the  system,  the  fatal  result  may  be 
warded  off  and  time  gained  for  recovery.  The  opera- 
tion may  be  performed  in  two  ways  :  immediately  by 
placing  a  direct  channel  of  communication  between 
the  blood-giver  and  blood-receiver,  or  mediately  by 
receiving  the  blood  into  an  open  vessel,  and  thence 
transferring  it  to  the  patient. 

For  immediate  transfusion  Dr.  Aveling's  instru- 
ment is  simple  and  efficacious ;  it  consists  of  an 
india-rul)ber  tube  furnished  at  each  end  with  a  small 
silver  canula,  and  having  in  its  centre  a  bulbous 
swelling  unfurnished  with  valves,  the  fingers  of  the 
operator  supplying  their  place.  When  blood  cannot 
be  obtained,  it  has  been  proposed  to  use  a  saline 
solution,  as  Dr.  Little's,  mentioned  below,  adding  2 
drachms  of  alcohol  to  each  pint;  a  much  larger 
cpmntity  (60  to  80  ounces)  of  this  solution  is  required 
than  Avhen  blood  is  used.  If  this  solution  cannot  be 
obtained,  Avater  rendered  alkaline  l)y  ammonia  or 
carbonate  of  soda  may  be  substituted.    The  instru- 
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raeiit  is  first  carefully  filled  with  a  warm  (98°)  saline 
solution.    Dr.  Little's  formula  is  as  follows  : — 

Chloride  of  sodium  .  .GO  grains. 

Chloride  of  potassium  .  .      G  „ 

Phosphate  of  soda  .  .      3  ,, 

Carbonate  of  soda  .  .20  „ 

Distilled  water     .  .  .20  ounces. 

A  vein  is  then  opened  in  the  blood-giver's  arm,  into 
which  one  end  of  the  apparatus  is  inserted ;  a  vein 
is  also  opened  in  the  blood -receiver's  arm,  which, 
owing  to  the  bloodless  condition  of  her  body,  is  fre- 
quently a  matter  of  some  difficulty.  Her  vein  should 
first  be  carefully  dissected  out  and  a  probe  passed 
under  it  before  making  the  opening,  which  should 
be  parallel  to  the  course  of  the  vessel ;  the  other  end 
of  the  apparatus  should  then  be  passed  into  the  open- 
ing and  held  secure.  This  done,  the  tube  is  pinched 
between  the  finger  and  thumb  on  the  blood-giver's 
side  of  the  central  bulb,  which  is  slowly  compressed 
so  as  to  force  the  contents  into  the  blood-receiver's 
arm.  When  this  is  done  the  tube  is  pinched  on  the 
blood-receiver's  side  of  the  bulb,  the  fingers  being 
removed  from  the  opposite  side,  so  that  the  central 
bulb  in  expanding  solicits  blood  from  the  blood-giver's 
arm ;  these  manoeuvres  are  repeated  until  sufficient 
blood,  about  G  or  8  ounces,  is  transfused. 

Another  ingenious  apparatus  for  immediate  trans- 
fusion is  that  of  Dr.  Eoussel  of  Geneva.  This  in- 
strument, like  that  of  Dr.  Aveling,  consists  of  a 
caoutchouc  tube,  with  a  l^ulbous  swelling  in  the 
centre.  At  one  end  is  a  canula  of  hard  caoutchouc 
for  insertion  into  the  vein  of  the  blood-receiver ;  the 
other  end  is  attached  to  a  cylinder  open  at  both  ends, 
Avhich  is  surrounded  by  a  cupping-cup.  The  bottom 
of  the  cylinder  and  that  of  the  cup  are  on  the  same 
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l)l:ine,  so  tliat  when  tlic  cup  is  placcil  on  Uie  blood- 
givcv's  arm,  and  the  spaco  Letwcen  tlio  cylinder  and 
the  cup  is  exhausted  of  air  (wlucli  is  accompL'slied  h}' 
means  of  a  caoutcliouc  exliausLing-syringc  attaclied  to 
the  instrument),  the  cup,  fi'om  atmospheric  pressure, 
adheres  to  the  surface  and  presses  the  open  end  of 
the  cylinder  over  tlie  vein.  The  upper  end  of  the 
cylinder  is  closed  l)y  a  mounted  lancet,  which  can  be 
adjusted  so  as  to  penetrate  to  any  required  depth. 
By  means  of  an  aspirator  with  which  the  instrument 
is  provided,  the  entire  apparatus — except  the  cupping- 
cup —  can  be  filled  with  water,  so  as  to  exchide 
air.  The  instrument  is  used  as  follows:  The  cylinder 
is  placed  over  the  selected  vein  which  has  been 
made  turgid  by  compression,  and  the  cupping- cup 
exhausted  of  air.  The  lancet  is  then  fixed  into  the 
cylinder,  the  apparatus  filled  with  tepid  water,  and 
the  vein  opened  by  the  concealed  lancet,  after  Mdiich 
the  water  is  allowed  to  escape  through  a  special 
canula  provided  for  the  purpose,  the  orifice  of  which 
is  closed  as  soon  as  all  the  water  has  been  dis- 
charged. The  instrument  having  filled  with  blood, 
communication  is  established  between  the  circulation 
of  the  blood-giver  and  that  of  the  blood-receiver,  by 
turning  a  stopcock  in  the  efi:erent  canula,  and  the 
flow  of  blood  is  aided  by  manipulation  of  the  central 
bulb.  Dr.  Eoussel  lays  great  stress  on  the  fact  that 
his  apparatus,  being  constructed  of  pure  caoutchouc, 
is  less  liable  to  cause  coagulation  of  the  l^lood  than 
instruments  Avhicli  are  made  of  glass,  metal,  or  vul- 
canised caoutchouc. 

Mediate  transfusion  is  performed  by  receiving  the 
blood  into  an  ojDen  vessel  and  preventing  coagulation 
either  by  defibrination  (beating  with  a  glass  rod)  or 
by  adding  a  few  drops  of  licpior  ammonia  (Dr.  Rich- 
ardson), or  a  solution  of  phosphate  of  soda  (Dr.  Hicks). 
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Tlie  fluid  is  then  transferred  to  tlie  mccli.anical  agent 
chosen  to  propel  it  into  the  patient's  system.  This 


Fig.  99.— To  ILLUSTRATE  Dr.  Avblino's  Method  of  Im5[ediate 
Transfusion.   (After  Aveling.) 


may  consist  of  an  ordinary  syi'inge  with  fine  nozzle, 
or  one  on  Higginson's  principle,  or  a  glass  funnel  with 
elastic  tnbe  attached,  the  funnel  being  placed  at  a 
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considcralilo  IxM^lit  ii.l)ovi',  l.lic  ]);d,i('iit,  so  that  tlic 
Llood  may  gravitato  in  tli(i  iv(niiic(l  direction.  In 
wliatcvcr  inannci'  transFusiDn  is  pci-Coi-nied,  the  gi'eat 
danger  to  l)o  avoidccl  is  tlic  introduction  of  aii'  witli 
the  blood  into  th(!  patient's  systcnn.  J'rofessor  E. 
Martin  of  liei'lin  reports  a  series  of  fifty-seven  cases 
of  mediate  tr;ursfusion  after  delivery,  of  Mdiich  forty- 
five  recovered,  Avhilst  the  d(!ath  of  the  other  twelve 
cases  did  not  result  from  the  operation.  The  blood 
used  was  not  defibrinated.  Dr.  Graily  Hewitt  also 
advocates  the  use  of  undefibrinated  blood. 

Professor  Schiifer,  F.R.S.,  has  made  a  series  of 
experiments  for  the  Obstetrical  Society  on  transfu- 
sion. These  carefully-conducted  observations  arc 
destined  to  modify  the  opinions  previously  held  on 
transfusion.  I  cannot  do  better  than  give  Professor 
Schiifer's  conclusions  in  his  own  words : — 

"  1.  Ordinary  milk  is  highly  detrimental,  and 
outrht  never  to  be  used  for  transfusion. 

"  2.  Solution  of  salt  and  any  other  watery  fluid  is 
without  permanent  benefit,  and  should  never  be  used 
for  transfusion. 

"  3.  The  blood  or  serum  of  the  lower  animals  is 
highly  detrimental,  and  in  large  quantities  fatal,  and 
oudit  never  to  be  used  for  transfusion  in  the  human 
subject. 

"  4.  The  only  fluid  Avhich  can  be  employed  with 
any  benefit  for  transfusion  in  the  human  subject  is 
human  blood,  and  this  may  be  either  in  the  normal 
or  in  the  defibrinated  condition. 

"5.  The  less  the  blood  used  for  transfusion  is 
suffered  to  come  iir  contact  with  foreign  surfaces  the 
better  is  likely  to  be  the  ultimate  result. 

"  6.  Consequently,  the  more  the  apparatus  used  is 
simplified  the  better  is  likely  to  be  the  result. 

"  7.  The  simplest  and  he&t  form  of  apparatus  is 
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a  short  Hexiblc  tube,  terminating  in  glass  cannlas, 
■\yliicli  is  used  to  dircctl}^  connect  eitlier  a  vein  of  tlio 
giver  to  a  vein  of  the  patient,  or  an  artery  of  tlie 
giver  to  an  artery  of  the  patient. 

"  8.  The  amount  of  blood  used  may  be  measnred 
by  the  time  of  flow.  Enough  blood  Avould  probably 
flow  from  vein  to  vein  in  three  or  four  minutes  ;  from 
artery  to  artery  (towards  the  heart)  in  half  a  minute 
or  a  minute. 

"  9.  In  ordinary  cases  in  Avhich  transfusion  is  re- 
quired, it  Avill  probably  be  found  most  convenient  to 
employ  the  method  of  direct  transfusion  from  vein 
to  vein,  but  in  cases  where  death  is  imminent  trans- 
fusion from  artery  to  artery  towards  the  heart  ought 
if  230ssible  to  be  carried  out. 


Fig.  100.— Professor  ScrXfer's  Transfusion  Tl'be. 


"  10.  Failing  any  person  willing  to  submit  to  have 
a  canula  inserted  into  a  blood-vessel,  but,  neverthe- 
less, one  being  found  ready  to  yield  blood  into  a  basin 
by  the  ordinary  process  of  venesection,  transfusion 
may  yet  be  tried,  although  Avith  greater  risk  to  the 


'J.jTi      (IIMDI':  'I'd  'I'lIK  I'ltACTICI';  (tK  MIDWIKKIiV 


patient,  l)y  moaiiH  dl'  a  syi'in^c  or  clastic  ]iuni]i.  'i'lie 
ann  of  tlio  giver  and  tlu;  iiitci'iur  liotli  of  the,  Ija.siii 
and  of  tlio  instrument  oiiylit  to  Iju  washed  tlioroiigiily 
wiLli  liot  water  containing  carljonat,e  of  soda  in  solu- 
tion, and  the  blood  injected  (juickly  without  deiibii- 
nation,  and  with  every  precaution  to  prevent  the 
introduction  of  air.  Injection  into  an  artery  of  the 
patient  towai'ds  the  heart,  as  recommended  by  Blun- 
dell,  ought  to  be  preferred  to  any  other  mode.  II' 
the  injection  is  into  a  A'cin  a  funnel  with  an  india- 
rubber  tube  provided  with  a  spring  clip  and  with 
the  canula  for  the  vein  attached  to  the  end  of  the 
tube  is  as  simple  and  efiectual  an  apparatus  as  could 
be  devised." 

The  after-treatment  of  severe  hajmorrhage  is  of  the 
greatest  importance  :  absolute  rest,  warmth,  brandy, 
and  beef-tea  (the  l^randy  ajid  beef-tea  being  given 
very  frequently  in  small  quantities).  When  reaction 
has  set  in,  opium  is  our  mainstay.  If  there  is  much 
cephalalgia,  ice  and  salines  are  useful.  The  cardinal 
point  in  the  after-treatment  is  not  to  alloiu  the  iKdient 
to  assume  the  erect  jjositio7i,  even  for  an  instant,  until 
the  pulse  indicates  that  the  circulation  has  fairlj-  re- 
covered itself,  for  in  more  than  one  case  instant  death 
has  followed  the  violation  of  this  rule. 
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CHAPTER  XXIT. 

RUPTURE  OF  THE  UTERUS. 

Rltpture  of  tlie  uterus  may  take  place  either  j^revious 
to  or  at  the  time  of  labour.  The  injury  varies  from 
small  rents  of  the  peritoneal,  mucous,  or  muscular 
coats,  to  laceration  of  the  entire  uterine  Avail.  When 
rupture  takes  place  previous  to  parturition,  the  fundus 
is  usually  the  seat  of  the  injury.  Atrophy  of  a  part 
of  the  muscular  wall ;  fatty,  tubercular,  or  syphilitic 
degeneration;  sudden  fright,  and  mechanical  injury, 
are  some  of  the  causes  of  this  catastrophe.  Rupture 
occurs  more  than  twice  as  often  with  male  as  with 
female  children. 

The  causes  of  rupture  during  labour  may  be  divided 
into  mechanical  obstruction  to  delivery,  mechanical 
injury,  and  disease  of  the  uterine  tissue.  In  the  first 
division  are  included  pelvic  contractions,  occlusion  or 
rigidity  of  the  os  uteri,  oblicj[uity  of  the  uterus,  and 
abnormal  development  of  the  foetus.  Arm  presenta- 
tions may  be  the  cause  of  rupture  when  the  uterus  is 
allowed  to  contract  upon  the  child  Avithout  rectifying 
its  position.  The  indiscreet  performance  of  version  is 
very  liable  to  produce  rupture,  especially  if  the  hand 
is  forced  into  the  uterus  when  the  liquor  amnii  has 
long  drained  away.  Sudden  uterine  action,  as  met 
with  in  hasty  labour  or  after  the  administration  of 
ergot,  may,  by  its  excessive  violence,  lacerate  the 
organ.  Long-continued  pressure  of  the  cervix  between 
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Ulc  l(L't;il  liu.'id  and  pelvic  l)i'im,  especially  if  this  is 
sliar])ly  defined,  lias  a  tendency  to  canse  rupture.  1 
possess  a  pelvis  with  s(!vei'al  sharp  ci'ests  or  spines 
developed  along  the  linea  ilio-peetinea,  the  patient 
having  died  from  rupture  of  the  cervix  resulting 
apparently  from  the  presence  of  these  spicuhe. 

When  rupturi!  is  the  result  of  pelvic  contraction, 
the  injury  usually  takes  place  at  the  anterior  or  pos- 
terior aspect  of  the  cervix,  sometimes  separating  it 
entirely  from  the  vagina.  Dr.  Gervis  relates  a  case 
of  annular  laceration  of  the  cervix  where  a  strip  of  the 
uterine  wall,  about  half  or  three-quarters  of  an  inch 
in  width,  was  detached  laterally  and  posteriorly  for 
about  ten  inches,  leaving  two  inches  at  the  anterior 
aspect  uninjured.  The  detached  band  of  uterine 
tissue  was  at  first  taken  to  be  a  loop  of  intestine  pro- 
truding through  a  rupture  in  the  uterus,  but  further 
examination  showed  its  true  nature.  The  lacerated 
portion  was  replaced,  the  torn  surfaces  united,  and  the 
patient  recovered.  When  the  injury  commences  with 
a  rent  at  the  margin  of  the  os,  it  extends  in  a  vertical 
direction,  not  unfrequently  following  the  course  of  the 
muscular  fibres.  The  cause  of  the  Avomb's  neck  suf- 
fering most  severely  in  pelvic  contraction  arises  from 
its  being  jammed  immovably  between  the  fretal  head 
and  maternal  pelvis,  and  so  rendered  unable  to  yield 
to  the  contractions  of  body  and  fundus,  Avhich,  in 
attempting  to  force  clown  the  child,  puts  such  a  strain 
on  the  cervix  that  at  last  it  gives  wny.  Dr.  Eadford 
shows  that  rupture  is  more  likely  to  take  place  Avhen 
the  brim  is  just  large  enough  to  allow  the  head  sur- 
rounded with  the  cervix  to  enter,  and  there  become 
arrested,  than  when  the  deformity  is  too  great  to  per- 
mit the  head  to  descend  so  far. 

When  partial  laceration  takes  place  at  the  cer^•ix, 
leaving  the  peritoneum  entire,  blood  is  effused  be- 
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twceu  it  and  Llic  muscular  Avails,  Ibrmiiig  a  pcvi-utcriiic 
hematocele,  or,  as  some  prefer  to  call  it,  a  thromlnis; 
and  this  infiltration  of  blood  ma}'  permeate  the  Avdiule 
of  the  loose  tissue  between  the  uterus,  bladder,  and 
rectum.  True  hfematocele  takes  place  when  the  rup- 
ture extends  through  the  peritoneal  covering  of  the 
uterus,  the  blood  being  effused  into  the  peritoneal 
cavity.  HoBmatocele  may  also  arise  from  the  giving 
way  of  varicose  vessels  in  the  neighbourhood  of  the 
uterus.  On  several  occasions,  after  difficult  and  tedious 
labours,  I  have  found  blood  in  the  peritoneum,  and 
have  noticed  that  in  such  cases  the  external  uterine 
vessels  were  much  dilated,  a  frequent  condition  in 
women  who  have  borne  many  children.  The  effused 
blood  varies  in  quantity,  sometimes  being  scarcely 
appreciable,  sometimes  being  sufficient  to  push  the 
uterus  upwards  and  forwards  towards  the  pubes. 
In  this  displacement,  by  introducing  a  uterine  sound 
and  by  its  aid  making  the  uterus  move  indepen- 
dently of  the  general  SAvelling,  the  fundus  may  be 
detected  through  the  abdominal  Avails.  The  treat- 
ment of  hsematocele,  in  uncomplicated  cases,  is  simply 
expectant.  The  effused  blood  is  either  absorbed  or  is 
discharged  through  the  vagina,  rectum,  or  abdominal 
wall.  When  the  tumour  obstructs  delivery,  it  should 
be  punctured  to  evacuate  its  contents. 

Mechanical  injuries  producing  rupture  may  be  the 
result  of  unskilled  attempts  to  induce  premature 
labour  by  puncturing  the  membranes.  This  is  the 
frequent  sequence  of  criminal  attempts  to  procure 
abortion.  Careless  introduction  of  obstetric  instru- 
ments during  labour  may  perforate  the  uterus. 

A  diseased  condition  of  the  tissue  of  the  uterus,  by 
rendering  it  friable,  is  apt  to  cause  the  organ  to  give 
way  during  labour ;  so  also  is  the  presence  of  cancer, 
or  of  interstitial  fibroids. 
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Syinploins. — The.  syni])t()iiis  M■^^  .suddun,  acute, 
(lominal  pain,  tollowod  by  iniinediatc  colhips*!,  witli  or 
without  external  h;oinori'liage.  When  riiptun;  takes 
phxcc  (hiriui;-  the  early  iiionth.s  of  ]jre^-iian(;y  it  is  not 
easy  to  distiui^uisli  it  from  rupture  of  the  cyst  in  tubal 
or  other  form  of  extra-uterine  gestation.  Rupture 
during  labour  manifests  itself  by  a  sudden  agonising 
pain,  accompanied  by  a  sensation  as  of  something 
having  given  way,  felt  at  the  time  of,  or  immediately 
after,  a  more  than  usually  powerful  uterine  contraction. 
The  rapid  setting  in  of  collapse,  the  scarcely  perceptible 
pulse,  vomiting,  clammy  sweats,  rigors,  htemorrhage 
from  the  vulva,  cessation  of  the  uterine  contractions, 
and  recedence  of  the  presenting  part,  with  death  of 
the  foetus  from  detachment  of  the  placenta,  and  prob- 
ably its  escape  into  the  al)dominal  cavity,  are  signs 
of  the  occurrence  of  this  terril^le  accident.  If  the  rent 
is  small,  the  symptoms  at  first  are  not  so  pronounced, 
hours  sometimes  elapsing  ere  the  onset  of  the  severer 
indications. 

Rupture  is  generally  fatal  to  both  mother  and 
child,  either  primarily,  from  shock  and  haemorrhage, 
or  secondarily,  in  the  case  of  the  mother,  from  peri- 
tonitis, metritis,  pelvic  cellulitis,  or  gangrene. 

Treatment. — In  impending  rupture  any  conditions 
which  may  contribute  to  this  result  should,  if  possible, 
be  removed  ;  excessive  uterine  action  is  to  be  mo- 
derated by  chloroform  or  opiates  ;  rigidity  of  the  os 
is  to  be  obviated  by  the  plans  already  discussed  in 
the  treatment  of  obstructed  labour;  pelvic  contraction 
must  be  met  by  the  induction  of  premature  labour, 
or  at  full  time,  by  other  operative  measures.  If 
rupture  has  actually  taken  place,  immediate  delivery 
affords  the  best  chance  of  life  to  both  mother  and 
child.  If  the  os  is  undilated,  first  use  Barnes'  hydro- 
static dilator,  and  then  perform  version ;  or,  if  the 
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head  does  not  recede,  the  forceps  may  be  nppb'ed. 
Pelvic  contraction  or  other  barrier  to  passage  of  the 
liead  demands  craniotomy  or  the  cephalotribc.  When 
the  child  has  escaped  into  the  abdomen  care  must  be 
taken  not  to  bring  any  of  the  intestines  along  with  it 
into  the  uterus,  and  if  any  protrude,  they  sliould  be 
replaced  if  possible.     Sometimes  the  child  cannot  be 
brought  back  through  the  rent  in  the  uterine  wall 
owing  to  contraction  of  the  aperture,  in  which  case 
the  only  resort  left  is  abdominal  section.  During 
the  stage  of  collapse,  stimulants  are  all -important, 
and  afterwards  the  free  administration  of  opiates. 

Laceration  of  the  Vagina.- — Laceration  of  the  vagina, 
at  the  upper  part,  is  usually  associated  with  rupture 
of  the  cervix  uteri ;  at  the  lower  part,  the  perineum 
generally  goes  with  it.  Longitudinal  rents  in  the 
mucous  membrane  not  unfreciuently  occur,  especially 
if  the  size  of  the  fcetal  head  is  disproportion ed  to 
that  of  the  passage ;  if  the  sub-mucous  tissue  gives 
way  and  the  membrane  remains  entire,  Jirombosis 
results;  long-continued  pressure  of  the  head  may 
cause  a  portion  of  the  vaginal  wall  to  slough  away, 
giving  rise  to  vesico-vaginal  fistulas. 

The  vulva  generally  undergoes  slight  laceration  of 
the  mucous  membrane  during  passage  of  the  head,  the 
posterior  commissure  being  usually  the  part  injured. 
If  the  perineum  is  very  rigid,  or  if  labour  is  hasty, 
the  laceration  may  extend  partially  or  entirely  through 
the  muscular  tissue,  and  even  through  the  sphincter 
ani,  laying  open  the  rectal  and  vaginal  cavities  into 
one.    It  has  happened  through  smallness  of  the  angle 
formed  by  the  pubic  arch,  and  the  head  advancing  too 
much  in  the  posterior  direction,  that  the  perineum 
has  been  perforated,  the  child  passing  between  the 
anus  and  vulva,  both  these   apertures  remainino- 
intact. 

R 
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Lacerations  of  the  vagina  I'equii'C  no  special  treat- 
ment unless  the  ha^morrliage  is  scjvei'c,  when  the  ap- 
plication of  ice  or  perchloride  of  ii-on  Ijecouies  requi- 
site ;  laceration  at  the  upper  part,  where  the  cervix 
uteri  is  attached,  must  he  treated  in  the  same  manner 
as  rupture  of  the  uterus.    The  edges  of  a  perineal 
laceration  should  he  cleansed  and  immediately  united 
by  ligatures,  and  to  prevent  stretching  of  the  part, 
the  legs  must  he  hound  together.    If  ligatures  are 
not  inserted  early  the  wound  will  heal  by  granulation. 
In  either  case  cleanliness  is  of  the  greatest  importance. 
If  the  rent  does  not  go  through  the  sphincter  ani,  the 
injury  causes  hut  shght  trouble ;  the  patient  perhaps 
complaining  of  a  little  extra  smarting,  but  behig 
otherwise  unconscious  of  anything  unusual  having 
taken  place. 
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INDUCTION  OP  PREMATURE  LABOUR. 

Under  certain  circumstances,  the  full  term  of  gesta- 
tion cannot  be  arrived  at  without  involving  great 
peril,  or  even  death,  either  to  the  mother,  to  the 
child,  or  to  both.  We  therefore  seek  to  anticipate 
the  natural  term  by  the  induction  of  premature 
labour,  and  thus  to  avert  the  threatened  mischief. 
The  conditions  which  demand  this  operation  include 
contractions  of  the  pelvis  or  soft  parts,  pelvic  or 
abdominal  tumours,  malignant  disease,  irreducible 
anteversion  and  retroversion  of  the  uterus,  uncon- 
trollable placental  hcemorrhage,  cardiac  or  pulmonary 
disease — causing  urgent  dyspnoea — convulsions,  and 
persistent  vomiting,  or  diarrhoea. 

The  fitting  period  for  the  induction  of  premature 
labour  depends  upon  a  due  consideration  of  the 
urgency  of  the  symptoms,  and  the  prospective  via- 
bility of  the  foetus.  For  instance,  if  the  patient 
suffers  from  excessive  and  persistent  vomiting,  and 
the  strength  is  evidently  becoming  so  far  reduced 
as  to  imperil  life  itself,  the  uterus  must  be  relieved 
of  its  contents,  irrespective  of  the  age  of  the  fa3tus. 
On  the  other  hand,  if  a  moderate  degree  of  contrac- 
tion of  the  pelvis  constitutes  the  difficulty,  it  will  be 
our  duty  to  wait  until  the  child  has  reached  a  period 
of  Its  existence  sufficiently  advanced  to  insure  it  a  fair 
chance  of  surviving  a  preternaturally  early  expulsion. 
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The  child  can  scarcely  bo  said  to  be  viable  until 
the  end  of  the  seventh  month.    'I'iierc;  is  frequently 
some  difficulty  in  calculating  the  exact  age  of  the 
hxitus  even  Avlien  the  time  of  the  cessation  of  the 
menses  is  known  ;  on  tlie  one  hand  there  is  the  risk 
of  procuring  the  expidsion  of  a  non-viable  child,  and 
on  the  other  of  allowing  development  to  proceed  so 
far  as  to  necessitate  craniotomy.     The  period  usually 
chosen  is  from  230  to  250  days,  the  former  being 
considered  the  minimum  time.    In  pelvic  contractions 
the  time  to  operate  must  depend  upon  the  degree 
of  distortion.    If  the  conjugate  diameter  is  above 
2h  inches,  a  viable  child  may  be  born;  if  under 
this  measurement  labour  must  be   induced  at  a 
period  so  early  that  the  probability  of  the  child's 
survival  is  but  slight ;  of  course  the  nearer  the  child 
is  allowed  to  proceed  to  the  full  term,  provided  it 
can  pass  through  the  narrow  canal,  the  greater  the 
chance  of  its  survival.    Sometimes,  from  causes  solely 
originating  in  the  child,  it  is  necessary  to  anticipate 
the  natural  period  of  delivery — as  when  the  maternal 
pelvis  being  of  normal  size,  dystocia  is  repeatedly 
produced  in  the  same  woman  through  excessive  size 
of  the  fffital  head,  or  from  advanced  ossification 
having  rendered  it  rigid  and  unyielding.  Some 
women  repeatedly  bring  forth  dead  children  at  the  full  j 
time,  the  result  usually  of  placental  degeneration,  which, 
by  interfering  Avith  the  nutrition  of  the  foetus,  causes 
its  death.     In  either  case,  if  we  shorten  gestation 
by  two  or  three  weeks,  Ave  may  generally  obtain  a  suc- 
cessful result.    In  cases  dependent  upon  degeneration 
of  the  placenta,  it  is  Avell,  during  the  last  few  Aveeks 
of  pregnancy,  to  examine  day  by  day  the  pulsations  of 
the  fcetal  heart  AAdth  the  aid  of  the  stethoscope,  so  that 
Avhen  any  change  takesplace  inits  rapidity  orregularity, 
Ave  may  be  ready  to  proceed  to  immediate  delivery. 
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Method.-^  of  iixlacin;/  rnnnalurc.  Labour. — The  agonts 
used  to  etFect  the  iiuliictiou  of  premature  labour  may 
be  divided  into  those  which  act  on  tlie  uterus  through 
the  maternal  system,  and  those  which  act  directly  on 
the  orgcan  itself.  The  indirect  agents  include  the 
administration  of  ergot  (Ramsbotliam),  galvanism 
(Radford),  friction  on  the  fundus  uteri  (d'Outrepont), 
and  mammary  irritation  by  suction  (Scanzoni)  ;  but 
these  uncertain  methods  have  given  place  to  the  more 
direct  means  of  exciting  uterine  action  we  have  now 
to  consider. 

Denniau  advocated  the  plan  of  puncturing  the 
membranes  Avith  a  quill ;  a  method  very  certain  to 
induce  labour,  but  one  dangerous,  unfortunately,  to 
the  child,  as  the  uterus,  on  the  escape  of  the  licjuor 
amnii,  contracts  forcibly  on  the  foetus,  and  fre- 
quently causes  its  death,  a  result  all  the  more  likely 
to  take  place  from  the  resistance  offered  by  the  undi- 
lated  cervix  through  absence  of  its  natural  hydrostatic 
dilator,  "  the  bag  of  Avaters."  If  the  foetus  is  dead 
or  non-viable,  or  if  an  immediate  reduction  in  the 
size  of  the  uterus  is  desirable,  the  foregoing  objections 
do  not  apply.  Occasionally,  after  the  first  gush  of 
liquor  amnii,  the  child's  head  blocks  up  the  aperture 
in  the  membranes,  and  so  retards  the  escape  of  the 
remaining  fluid,  and  the  child  in  this  case  is  placed 
under  much  more  favourable  circumstances  than 
when  the  licjuor  amnii  comes  away  en  masse. 

Hopkins  and  Meissner  proposed  puncturing  the 
membranes  some  distance  from  the  os,  and  for  this 
purpose  devised  special  instruments  ;  but  the  objec- 
tions to  this  modification  are  the  difficulty  of  its  per- 
formance and  the  risk  of  injury  to  the  uterus. 
Braun  devised  the  plan  of  introducing  into  the 
vagina  a  hollow  india-rubber  ball,  which  he  called  a 
colpeurynter,  and  then  distending  it  with  Avater,  but 
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the  result  is  uncertain  ;  the  insti^ument  causes  a  con- 
siderable amount  of  pain,  sometimes  followed  by  violent 
inflammation.  Cohen  recommends  an  elastic  catheter 
to  be  passed  up  a  few  inches  between  the  membranes 
and  uterine  wall,  and  tepid  water  to  be  injected 
through  it.  Lazarewitch  also  advocates  this  measure, 
with  the  addition  of  insisting  that  the  catheter  shall 
be  carried  up  as  near  the  fundus  as  possible,  as  it  is  i 
here  that  uterine  action  is  initiated.  Kiwisch  is 
content  to  inject  the  water  into  the  vagina  against 
the  uterine  cervix.  These  douches,  whether  intra 
or  extra  uterine,  are  more  or  less  dangerous,  having 
frequently  produced  fatal  results  from  the  admission 
of  air  into  the  uterine  veins,  and  from  other  causes, 
and  are  therefore  not  to  be  recommended. 

Hamilton  advised  the  separation  of  the  membranes 
round  the  os  by  the  finger  or  uterine  sound — an 
uncertain  plan,  which  has  given  way  to  a  method 
advocated  by  Krause,  who  passes  an  elastic  bougie 
some  inches  up  between  the  membranes  and  wall 
of  the  uterus,  and  allows  it  to  remain  until  labour 
sets  in.  In  Krause's  method  labour  does  not  appear 
to  be  uniformly  due  to  the  separation  of  the  mem- 
branes from  the  uterus,  as  when  the  bougie  is 
accidentally  displaced  the  result  is  frequently  nega- 
tive. It  seems,  however,  that  the  irritation  caused 
by  the  presence  of  a  foreign  body  in  the  uterus  is  a 
tolerably  certain  means  of  initiating  labour.  My  late 
colleague,  Mr.  Whitehead,  added  an  air-pessary  to 
the  elastic  bougie,  which  fulfils  the  double  purpose 
of  keeping  the  instrument  in  sHu  and  of  distending 
the  vagina.  Sir  J.  Simpson  suggests  that  any  risk 
of  wounding  the  placenta  may  be  avoided  by  ascer- 
taining its  position  by  means  of  the  stethoscope, 
and,  given  this  precaution,  the  operation  is  a  safe 
and   certain  way  of  inducing  premature  labour. 
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Mechanical  dilatation  of  the  os  has  been  frequently 
proposed  as  a  means  of  exciting  uterine  action. 
Metallic  dilators,  laminaria,  and  sponge-tents,  have 
all  been  used  for  this  purpose.    Tarnier  uses  a 
modification  of  Barnes'  bag  in  the  form  of  an  intra- 
uterine dilator  of  caoutchouc,  which  is  introduced 
above  the  internal  os,  and  distended  with  water. 
My  friend  Dr.  Thorburn  speaks  approvingly  of  Tar- 
nier's  apparatus  for  the  induction  of  premature  labour, 
and  has  made  some  modifications  and  improvements 
in  it.    I,  too,  have  found  it  efficient  in  several  cases. 
Dr.  Keillor  of  Edinburgh  was  the  first  to  introduce 
an  elastic  dilator  within  the  uterus,  and  afterwards 
Dr.  Barnes  developed  this  process  to  great  perfection, 
his  well-known  fiddle-shaped  bags  afi'ording  the  best 
means  of  artificially  dilating  the  os.    Dr.  Godson 
strongly  advocates  the  use  of  sponge-tents  inserted 
between  the  cervix  and  membranes  by  means  of  an 
instrument  specially  made  for  the  purpose, — and  thus 
describes  the  operation: — "My  mode  of  procedure 
consists  in  insinuating,  night  and  morning,  between 
the    cervix  and  the  membranes,  sponge-tents  of 
gradually  increasing  size  ;  the  first  and  each  succeed- 
ing one  being  as  large  as  the  parts  will  admit.  On 
removing  each  tent,  and  before   replacing  it  by 
another,  a  warm  douche  containing  Condy's  fluid  is 
administered.    I  have  found  the  use  of  one,  two, 
and  three  tents  to  be  sufficient,  and  have  never  had 
occasion  to  employ  more  than  four.    This  method 
causes  little  or  no  anxiety  on  the  part  of  the  patient ; 
and  until  labour  sets  in  she  moves  about  without 
pain  or  inconvenience,  regardless  of  the  presence  of 
the  tent."    From  time  to  time  I  have  tried  most 
of  the  above  methods,  and  have  come  to  the  con- 
clusion that  the  combined  plan  of  excitation  and 
artificial  dilatation  of  the  uterus  as  recommended  by 
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Barnes  is  the  most  efficient.  Excitation  is  effected 
by  insinuating  a  bougie  after  the  )nanner  of  Ki'ause, 
withdrawing  it  wlien  uterine  action  is  established, 
and  then  introducing  a  hydrostatic  Ijag  Avitliin  tlie 
OS,  to  produce  dilatation.  Labour  can  thus  be  in- 
duced with  certainty  and  celerity,  the  whole  process 
not  occupying  more  than  twenty-four  hours.  Dr. 
Godson's  method  is  also  very  efficacious. 

The  best  method  of  inducing  abortion  in  the  early 
months  is  to  introduce  the  uterine  sound  within  the 
OS  internum  and  move  the  instrument  round ;  but  if 
tlie  uterus  is  so  far  retroflexed  as  to  render  it  impos- 
sible to  pass  the  sound  through  the  os,  the  ovum 
must  be  punctured  tlu'ougli  the  posterior  uterine 
wall. 
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CHAPTER  XXIV. 

VERSION. 

Version  or  turning  is  an  operation  to  artificially 
change  one  presentation  for  another,  and  is  divided 
into  three  varieties,  known  as  cej^halic,  pelvic,  and 
imlalic.  The  operation  itself  is  performed  in  three 
different  ways — viz.  by  external,  and  by  internal 
manipulation,  and  by  a  combination  of  the  two.  In 
the  early  days  of  obstetricy  cephalic  version  Avas  the 
favourite  method.  In  the  fifteenth  century  Ambroise 
■  Pare  and  his  pupil  Guillemeau  advocated  the  podalic 
form,  which  continued  to  hold  the  chief  place  in 
obstetric  operations  until  the  introduction  of  the 
forceps,  when  it  fell  into  comparative  disuse.  Of 
late  years  it  has  been  reinstated  to  its  proper  position 
amongst  our  means  of  artificial  delivery,  as  one  which, 
besides  its  other  advantages,  enables  us,  not  unfre- 
•quently,  to  forego  the  otherwise  inevitable  perforator. 

The  cases  which  demand  the  performance  of  ver- 
sion include  malposition  of  the  child,  pelvic  contrac- 
tion, hfemorrhage,  prolapse  of  the  funis,  and  rupture 
of  the  uterus.  To  the  first  of  these  only  the  cephalic 
form  of  version  is  applicable.  The  object  of  this 
operation  is  to  convert  a  faulty  presentation  into  the 
ordmary  cranial  position,  and  then  allow  labour  to 
take  Its  natural  course.  The  operation  is  one  which 
IS  not  very  frequently  resorted  to,  partly  because  it 
IS  difficult  to  perform,  partly  because  it  is  possible 
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only  at  the  cai'ly  stage  of  labour  before  uterine 
contraction  lias  taken  place.  It  is  Ijcst  performed 
by  Dr.  Braxton  Hicks'  method  of  combined  external 
and  internal  manipulation,  or,  as  some  prefer  to  call 
it,  bi-polar  version.  A  portion  or  the  whole  of  tlie 
left  hand  having  been  introduced  into  the  vagina 
and  one  or  two  fingers  passed  within  the  os,  the 
right  hand  is  placed  on  the  abdomen  and,  by  the 
combined  action  of  the  two  hands,  the  position  of  the 
foetus  is  changed.  If  the  shoulder  presents  it  should 
be  pushed  up  with  the  fingers  of  the  left  hand  whilst 
the  head  is  depressed  by  the  right ;  when  the  head 
is  fairly  over  the  os,  it  is  best  to  rupture  the  mem- 
branes, so  that  the  uterus  may  contract  and  prevent 
further  movement  of  the  child.  | 

Wigand  was  the  first  to  suggest  version  by  ex- 
ternal manipulation  ;  his  method  consisting  in  first 
ascertaining  the  presentation  and  then  depressing 
that  pole  of  the  foetus  into  the  os  Avhich  is  nearest  to 
it ;  this  is  done  solely  by  external  manipulation,  the 
hand  within  the  vagina  taking  no  active  part  in  the 
operation,  but  merely  passively  receiving  the  part 
brought  down.  This  operation  is  limited  to  the 
rectification  of  malpresentations.  Dr.  Braxton  Hicks 
greatly  improved  and  modified  this  plan,  and  de- 
veloped it  into  a  very  valuable  obstetrical  resource, 
by  making  use  of  the  internal  hand  to  assist  in 
turning  the  child.  Cephalic  version  has  the  ad- 
vantage of  not  interfering  with  the  performance  of 
podalic  version,  should  it  afterwards  be  deemed  neces- 
sary ;  it  is  therefore  much  to  be  commended,  especi- 
ally as  it  is  one  of  the  most  conservative  of  obstetric 
operations,  the  interference  with  both  mother  and  [ 
child  being  reduced  to  a  minimum. 

Pelvic  Version,  or  turning  by  the  breech,  is  seldom 
performed,  as  all  its  supposed  advantages  are  fulfilled 
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by  podalic  version,  one  foot  only  being  brought  down, 
with  the  benefit  of  being  able  to  accelerate  delivery 
in  accordance  with  the  requirements  of  the  case. 

Podalic  Version. — This  method  of  turning,  which  is 
the  one  usually  resorted  to,  has  for  its  object  the 
extraction  of  the  child  by  the  feet.  There  are  two 
ways  of  performing  the  operation,  either  by  passing 
the  hand  within  the  uterus  and  seizing  the  feet,  or 
by  combined  external  and  internal  manipulation  with 
at  most  one  or  two  fingers  in  the  uterus. 

In  all  varieties  of  turning  chloroform  renders  the 
greatest  assistance,  and  in  many  cases  is  absolutely 
necessary ;  it  has  almost  entirely  superseded  general 
bleedins;  and  the  administration  of  tartar  emetic  in 
spastic  rigidity  of  the  uterus.  Its  full  administration 
curbs  the  ordinary  uterine  contractions,  which  often 
place  considerable  difficulty  in  the  Avay  of  the  operator; 
it  prevents  unexpected  jerking  movements  on  the 
part  of  the  patient,  which  might  lead  to  rupture  of 
the  uterus  during  the  progress  of  the  operation ;  and 
finally,  it  is  of  great  service  by  relaxing  the  abdominal 
muscles  to  such  an  extent  as  to  enable  us  to  ascertain 
by  external  examination  the  child's  position,  which 
otherwise  would  frec[uently  prove  impossible. 

I  will  first  describe  Dr.  Braxton  Hicks'  manner  of 
performing  the  combined  method  of  podalic  version. 
The  patient  is  placed  on  her  left  side  and  the  operator's 
left  hand  is  introduced  into  the  vagina  as  in  cephalic 
version,  the  right  being  placed  on  the  abdomen.  It 
is  well,  before  proceeding  so  far,  to  ascertain  by 
palpation  the  position  of  the  breech,  that  of  the  head, 
if  presenting,  being  recognised  by  the  situation  of  the 
fontanelles.  When  the  head  is  in  the  first  or  fourth 
position  it  should  be  pushed  up  to  the  left,  the  breech 
being  simultaneously  depressed  to  the  right;  this 
manipulation  is  continued  until  the  head  has  passed 
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out  of  reach  ;  the  shoulder  then  comes  in  contact  with 
the  fingers  and  is  treated  in  the  same  manner  until  the 
knees  are  felt,  when  the  membranes  are  ruptured  and 
the  legs  brought  down.     In  the  second  and  third 


Fig.  101. — First  Stage  of  Bi-polar  Version. 
(Alter  Hicks.) 

positions  the  head  must  be  elevated  to  the  right,  the 
breech  being  depressed  to  the  left.  If  the  presenta- 
tion is  obscure  it  is  best  to  treat  it  as  if  in  the  first 
position.  Shoulder  presentations  are  to  be  treated 
after  the  same  plan  ;  the  shoulder  being  raised  in  the 
one  direction,  whilst  the  breech  is  depressed  in  the 
other.  Extra  assistance  may  sometimes  be  given  to 
the  movement  by  making  occasional  use  of  the  right 
hand  externally  to  elevate  the  head.  It  need  scarce^ 
be  observed  that  these  various  manipulations  are  to 
be  carried  on  only  in  the  intervals  between  the  pains. 
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Tlie  two  great  advantages  of  Dr.  Hicks'  plan  are 
that  the  operation  can  be  performed  at  an  early- 
period,  and  in  case  of  non -success  we  can  at  once 


Fig.  102. — Second  Stage  of  Bi-polar  Version. 
(After  Hicks.) 

proceed  to  podalic  version  without  having  created 
any  extra  difficulties  by  our  previous  efforts. 

In  the  common  form  of  podalic  version  the  hand 
within  the  uterus  does  the  principal  part  of  the  work, 
but  it  must  not  be  therefore  inferred  that  the  other 
hand  is  idle  or  useless ;  on  the  contrary,  both  hands 
are  cpite  as  necessary  as  in  the  combined  plan.  The 
operation  is  thus  performed  :  The  patient  is  placed  on 
her  left  side,  with  the  legs  separated  ;  the  hand  of  the 
operator,  after  being  lubricated  on  its  dorsal  aspect, 
is  then  gently  passed  up  the  vagina,  with  the  fingers 
gathered  together  at  their  tips,  as  previously  directed. 
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The  choice  of  liand  is  a  matter  on  which  no  absolute 


Fig.  103.~Bi-POLAH  Version— Seizing  the  Knee. 
(After  Hieks.) 

rule  can  he  given,  inasmuch  as  it  depends  upon  the 


Fig.  104. — PoDALic  Version— Seizing  the  Feet. 

nature  of  the  case,  and  upon  tlie  degree  of  ambidex- 
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terity  possessed  by  the  operator;  the  left  liand, 
however,  adapts  itself  most  readily  to  the  curve  of 
the  pelvic  axis,  and  if  properly  educated  may  attain 
a  degree  of  tactile  power  equal  to  that  of  the  right. 
This"  adaptability,  however,  is,  as  a  rule,  more  than 
counterbalanced  by  the  fact  that  the  right  hand,  from 


Fig.  105.— PoDALic  Version — BRmoiNa  down  the  Feet. 

the  habitual  preference  accorded  to  it  in  all  the 
actions  of  daily  life,  attains  not  only  a  greater  degree 
of  digital  strength,  but  is  also  much  better  able  to 
endure  the  fatigue,  ending  in  powerlessness,  produced 
by  pressure  of  the  uterus.  Some  writers  give  a  series 
of  rules  to  determine  which  hand  shall  be  used  in 
each  particular  case,  though  the  rational  principle 
appears  to  be  that  when  the  infant's  back  is  towards 
the  maternal  abdomen,  the  left  hand  should  be  used, 
and  when  the  foetal  abdomen  is  towards  the  maternal 
abdomen,  the  right.    I  would  urge  practitioners  to 
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accustom  themselves  to  the  occasional  use  of  the  left 
hand  in  all  obstetric  operations,  as  there  are  times 
when  its  efficient  assistance  can  ill  he  spared. 


Pig.  100. — PoDALic  Version— Extraction  op  Shoulber. 

Whichever  hand  the  operator  elects  to  use,  it 
should  he  passed  up  to  the  os,  and  then,  whilst  the 
uterus  is  steadied  with  the  other  hand,  slowly  in- 
sinuated with  a  semi-rotary  movement  during  the 
interval  between  the  pains,  care  being  taken  to  follow 
the  curve  of  the  genital  canal.  The  hand  is  then 
passed  along  the  abdomen  of  the  child,  and  the  feet 
or  knees  are  seized  and  brought  do'wn  in  the  absence  of 
a  pain.  It  is  sometimes  advantageous  to  bring  doM^n 
one  foot  only,  as  the  increased  bulk  of  the  child's 
trunk  thus  produced  dilates  the  soft  parts  more  fullj^, 
and  so  renders  the  head's  passage  easier.   Tyler  Smith, 
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Simpson,  Barnes,  and  otliers,  recommend  tliat  the 
foot  opposite  tlie  presenting  arm  should  be  selected 
and  bronght  down,  by  passing  the  hand  along  the 
palmar  aspect  of  the  child's  arm,  diagonally  across  its 
abdomen  to  the  oj^posite  leg.  Dr.  Galabin,  in  an 
elaborate  and  most  interesting  paper  published  in 


Fig.  107.— Version  in  Transverse  Presentation. 

the  Ohstetrical  Transactions,  vol.  xix.,  defends  the 
custom  of  bringing  down  the  lower  leg  in  preference 
to  the  one  of  the  opposite  side.  Dr.  Galabin  sums 
up  the  advantages  of  seizing  the  lower  knee  in  these 
words  : — "  1.  The  rotation  of  the  fcetus  on  its  antero- 
posterior axis  by  means  of  the  lower  leg  is  generally 
effected  at  a  greater  mechanical  advantage,  and  there- 
fore by  a  less  force,  than  the  combined  rotation  on  its 
transverse  and  longitudinal  axis,  by  means  of  the 
ujDper  leg  ;  while  it  is  sufficient  to  produce  elevation 
of  the  shoulder,  unless  the  foetus  is  dead  and  flaccid  or 
uterine  rigidity  extreme,  and  the  upper  leg  may,  with 
no  diminished  advantage,  be  afterwards  brought  down 

S 
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if  required.  2.  If  tlie  lower  leg  be  taken,  and  a  noose 
placed  upon  the  prolapsed  arm,  the  operator  has 
complete  command  of  the  anterior  arm  in  the  subse- 
quent extraction.  3.  By  taking  the  lower  leg  the 
more  usual  dorso-anterior  is  not  converted  by  the 
version  into  a  dorso-posterior  position,  a  point  of  verj'' 
minor  importance,  but  one  which  may  in  some  cases 
be  worthy  of  consideration."  The  foot  is  most  readily 
discriminated  from  the  hand  by  noticing  the  projection 
of  the  heel,  and  the  knee  from  the  elljow,  by  remem- 
bering that  the  apex  of  the  angle  formed  by  its 
flexion  points  to  the  head,  whereas  in  the  elbow  it  is 
directed  to  the  feet. 

With  the  membranes  unruptured,  or  only  recently 
broken,  the  performance  of  version  is  a  tolerably  easy 
matter  J  but  it  is  by  no  means  easy  when  the  liquor 
amnii  has  long  drained  away,  and  the  uterus  is  firmly 
contracted  upon  and  adapted  to  the  shape  of  the 
child ;  the  shoulder  (if  the  presentation  be  transverse) 
is  then  jammed  tight  in  the  pelvis  ;  the  whole  par- 
turient canal  is  hot,  tumid,  and  dry ;  the  j^atient  is 
restless,  and  Avorn  out  with  fatigue ;  her  spirits  are 
depressed  with  the  fruitlessness  of  her  exertions,  and 
she  shrinks  from  the  gentlest  attempt  at  examina- 
tion. Cases  such  as  this  test  the  benefits  of  chloro- 
form inhalation ;  not  only  is  pain  subdued,  but  the 
muscular  tissue  of  the  uterus  becomes  so  far  relaxed 
as  to  render  feasible  Avhat  otherwise  would  be  a 
sheer  impossibility.  In  this  condition  the  precau- 
tions previously  enjoined  must  be  observed  with  ten- 
fold minuteness  ;  the  hand,  on  reaching  the  os,  must 
be  introduced  with  the  minimum  amount  of  force, 
the  great  secret  of  success  being  to  allow  plenty  of 
time  for  each  little  advance.  This  is  very  fatiguing 
to  the  hand,  but  occasional  rests  should  be  made, 
the  elbow  of  the  engaged  hand  being  supported  on 
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the  bed,  so  as  to  afford  temporary  relaxation  of  the 
muscles.  Wliilst  the  hand  is  within  the  uterus  it 
should  be  kept  as  close  to  the  child  as  possible,  care 
being  taken  not  to  present  the  protruding  knuckles 
to  the  uterine  parietes,  especially  during  the  pains, 
when  it  should  be  spread  out  flat.  By  the  obser- 
vance of  these  precautions,  and  by  the  exercise  of  a 
due  amount  of  patience,  success  seldom  fails  us.  If, 
when  the  foot  is  brought  down,  the  shoulder  remains 
fixed  in  the  brim,  and  refuses  to  rise,  a  loop  of  tape 
should  be  passed  over  the  foot,  either  by  the  hand  or 
Avith  the  aid  of  an  instrument  similar  to  that  used  in 
prolapse  of  the  funis,  and  traction  made,  whilst  the 
shoulder  at  the  same  time  is  pushed  up  in  the  direc- 
tion of  the  fundus. 

In  a  case  of  placenta  prtevia,  Avhere  version  is  re- 
sorted to,  the  hand  should  be  passed  through  that 
side  of  the  os  to  which  the  placenta  is  least  adherent, 
and  when  the  membranes  are  reached  they  should  be 
ruptured,  and  the  feet  sought  for  and  brought  down. 
The  rupture  of  the  membranes  is  not  usually  attended 
with  an  immediate  discharge  of  the  liquor  amnii,  as 
the  arm  of  the  operator  plugs  the  os,  and  so  prevents 
or  retards  its  egress,  hajmorrhage  from  the  torn  pla- 
cental vessels  being  also  checked  by  the  same  means. 
Here,  as  when  version  is  required  from  other  causes, 
much  assistance  may  be  afforded  by  the  judicious  em- 
ployment of  the  unengaged  hand  externally,  by  press- 
ing on  the  breech,  and  so  bringing  the  lower  extremities 
within  reach  of  the  hand  within  the  uterus. 

The  relative  merits  of  version,  long  forceps,  and 
craniotomy  in  cases  of  contracted  pelvis,  have  been 
made  the  subject  of  much  discussion.  Simpson  ad- 
vocated version  on  the  grounds  that  the  foetal  head 
resembles  a  truncated  cone,  whereof  the  vault  of  the 
cranium  forms  the  widest  part ;  and  when  the  head 
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presents  in  the  usual  manner,  the  base  of  the  cone  is 
applied  to  the  pelvic  Lrini,  and  being  too  large  to 
enter,  becomes  spread  out  by  the  pressure  to  which 
it  is  subjected  from  above,  and  is  thus  rendered  still 
less  adapted  for  passing  through  the  contracted  open- 
ing.   If,  on  the  other  hand,  version  is  resorted  to, 
the  smallest  end  of  the  cone  is  first  applied  to  the 
strait  through  which  it  passes,  until  the  diverging 
walls  of  the  cranium  bind  against  the  margin  of  the 
brim,  and  further  progress  is  temporarily  arrested. 
The  advantage  of  the  plan  advocated  now  becomes 
apparent,  for  the  sides,  instead  of  the  base  of  the 
cone,  are  subject  to  pressure  from  the  pelvis,  and, 
as  a  consequence,  the  diverging  angle  formed  by  the 
child's  head  is  lessened,  the  head  itself  being  elon- 
gated vertically,  but  diminished  laterally,  which  is 
the  converse  of  Avhat  previously  took  place.    There  is 
yet  another  point  in  favour  of  version  in  contracted 
pelvis ;  when  the  head  presents,  the  chin  is  flexed  on 
the  sternum,  and,  as  a  consequence,  the  bi-parietal 
portion  of  the  cranium  first  enters  the  brim  imme- 
diately in  the  diminished  conjugate  diameter ;  when 
version  is  performed,  the  head  is  extended,  and  the 
bi-temporal  portion  passes  through  the  narrowest  part, 
the  bi-parietal  coming  through  the  lateral  and  wider 
portion  of  the  brim ;  now  the  bi-parietal  diameter 
exceeds  that  of  the  bi-temporal  by  half  an  inch. 

There  can  be  no  doubt  that  version  may  be  fre- 
c[uently  substituted  with  advantage  as  an  alternative 
to  craniotomy ;  for  even  if  delivery  cannot  be  accom- 
plished by  version,  perforation  can  still  be  resorted  to, 
and  Ave  have,  at  any  rate,  given  the  child  a  chance 
of  life.  This,  of  course,  applies  only  to  cases  adapted 
to  the  performance  of  version,  otherwise  the  risk  to 
the  mother  counterbalances  the  possible  benefit  to  the 
child. 
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With  the  substitution  of  turning  for  tlic  long- 
forceps  I  cannot  so  readily  acquiesce,  for,  when  tlie  for- 
ceps are  carefully  applied  and  traction  made  with  due 
regard  to  the  varied  direction  of  the  pelvic  axis,  I  do 
not  think  the  danger  to  the  mother  is  greatly  increased, 
whilst  the  child  has  certainly  a  better  chance  of  life  ; 
for,  in  version,  whilst  the  head  is  being  moulded 
to  the  requirements  of  the  brim,  the  cord  is  under- 
going compression.  A  prolonged  degree  of  moulding 
in  cephalic  presentation  may  be  undergone  with 
impunity,  as  the  circulation  is  not  interfered  with, 
and  the  child  suffers  little  from  the  compression  of 
the  head  ;  but  in  footling  cases  this  is  very  different, 
as,  do  what  you  will,  the  cord  can  scarcely  be  pre- 
served from  fatal  pressure  during  the  delay  which 
ensues  Avhen  the  head  engages  in  a  contracted  pelvis; 
so  that,  except  under  peculiar  circumstances,  where 
they  appear  to  be  contra-indicated,  I  prefer  the  for- 
ceps to  version  in  contracted  brim.  When  the  foetus 
is  dead  and  firmly  impacted  in  the  pelvis,  the  mother 
being  in  an  exhausted  condition,  version  should  not 
be  attempted ;  in  such  cases  the  proper  treatment  is 
decapitation,  or  Dr.  Barnes'  operation  described  at 
page  292. 

The  employment  of  version  in  cases  of  prolapse  of 
the  funis  and  in  rupture  of  the  uterus  is  considered 
when  treating  on  these  subjects. 


2 02     GUIDE  TO  THE  PRACTICE  OF  MIDWIFERY. 


CHAPTER  XXV. 

THE  FORCEPS. 

The  forceps  is  an  instrument  constructed  for  the 
purpose  of  aiTording  to  the  accoucheur  a  means  of 
grasping  the  child's  head,  making  traction,  and  of 
altering  its  position  whilst  in  the  parturient  canal. 
The  forceps  was  known  in  ancient  times,  but  the  merit 
of  re-inventing  this  instrument  is  due  to  Dr.  Peter 
Chamberlen,^  who  lived  about  the  year  1G40.  For 
a  time  the  instrument  was  kept  a  secret,  the  Cham- 
berlen  family  meanwhile  acquiring  great  reputation 
in  the  treatment  of  difficult  labours.  By  degrees  the 
secret  crept  out,  and  the  forceps,  like  many  other 
useful  inventions,  had  to  stand  the  severe  test  of 
injudicious  use;  turning  consequently  fell  into  com- 
parative neglect,  the  forceps  being  employed  in  season 
and  out  of  season,  until  the  inevitable  reaction  set 
in,  which  caused  the  instrument  to  be  looked  upon 
with  unmerited  disfavour  and  to  be  avoided  except  as 
a  last  resource.  Happily  a  more  logical  appreciation 
of  this  instrument  now  exists,  the  forceps  having  its 
legitimate  range  of  action,  Avithin  which  all  unpre- 
judiced operators  use  it  without  hesitation. 

There  are  two  kinds  of  obstetrical  forceps,  long  and 
short ;  the  long  adapted  for  use  when  the  foetal 
head  is  either  above  or  below  the  brim;  whilst  the 
short  can  be  used  only  when  the  head  is  near  the 

1  Aveling. 
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outlet.  The  short  forceps  consists  of  two  curved, 
fenestrated  bhules,  which,  when  placed  in  opposition, 
describe  an  elHpse  about  7  inches  in  length  by  2-|- 
iuches  in  diameter.    The  blades  are  furnished  with 


Fig.  108.— Short  Straight  Forceps. 

wooden  handles,  and  have  an  arrangement,  called  the 
lock,  by  which  they  can  be  united.  This  instrument 
has  undergone  several  modifications,  ^  from  time  to 
time,  but  still  retain  the  general  characteristics  of  Den- 

1  Those  of  Sir  James  Simpson  and  Dr.  James  Braitliwaite  being 
tlie  most  useful  and  convenient. 
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man's  forceps.  Tlie  short  forceps,  owing  to  inade- 
quate length  and  non-adaptability  to  tlie  curve  of  the 
pelvic  canal,  is  not  applicable  when  the  head  is  high 
up.  The  instrument  has  sometimes  been  length- 
ened by  the  addition  of  a  straight  shank  between  the 
curved  portions  of  the  blades  and  the  handles ;  but 
such  an  instrument  cannot  be  applied  to  a  head  hi'di 
up  in  the  pelvis  Avithout  rendering  the  soft  parts  of  the 
mother  liable  to  severe  contusion  and  laceration.  To 
obviate  this  difficulty  a  second  curve  has  been  added  at 
right  angles  to  the  cranial  curve,  so  that  the  fenestra, 
instead  of  being  in  a  straight  line  with  the  handles,' 
form  a  curve  which  gives  them  a  direction  forward.s 
from  the  perineum,  however  high  the  situation  of  the 
head.  It  is  found  practically  that  the  long  forceps 
with  the  second  curve  is  equally  adapted  whether 
the  head  is  high  or  low;  and  as  it  is  convenient  to 
have  one  instrument  available  for  two  purposes,  the 
practitioner  generally  contents  himself  Math  a  pair  of 
long  forceps  for  use  in  all  positions  of  the  head. 

There  are  numberless  modifications  of  the  long  for- 
ceps, every  accoucheur  having  his  pet  instrument, 
which,  in  most  instances,  differs  from  the  ordinary 
form  to  so  slight  an  extent  that  the  designer  himself 
is  the  only  person  able  to  appreciate  the  improve- 
ment. The  instrument  with  which  Roberton's  name 
is  associated  is  an  excellent  form  of  forceps;  so  are  the 
forceps  of  Barnes,  of  Greenhalgh,  and  of  Simpson,  which 
have  moreover  the  advantage  of  affording  a  purchase 
for  hooking  the  fingers  over  the  handles,  and  thus 
facilitating  traction.  Dr.  Graily  Hewitt  has  devised  a 
modified  form  of  forceps  for  use  when  the  fcetal  head 
is  unusually  elongated  through  being  forced  along  nar- 
row or  unyielding  passages.  Dr.  Aveling  proposes  to 
curve  the  handles  backwards,  so  as  to  increase  the 
grasp  and  power  of  traction.    Dr.  Galabin  has  designed 
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a,  long  forceps  witli  the  slicanks  curved  in  sucli  a  man- 
ner as  to  enable  the  operator  to  make  traction  in  the 
correct  axis  of  the  pelvis.  Tlie  usual  dimensions 
are — length  of  curved  portion  of  blade,  6  J  inches  ; 
straight  portion,  2i  inches  ;  fenestrum,  1|  inch  at  the 
widest  part ;  ends  of  blades,  ^  inch  apart ;  and 
inches  at  the  widest  part  between  them  when  the 


Fig.  109.— Lever's  Long  Forceps. 


handles  are  closed  ■  the  pelvic  curve  being  about  1^ 
inch. 

Dr.  Radford  designed  a  pair  of  long  forceps  with 
blades  of  unequal  length,  the  longer  blade  being  in- 
tended to  go  over  the  face,  and  the  shorter  blade  over 
the  occiput.    The  forceps  bearing  the  name  of  Pro- 
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fessor  Tarnier  of  Paris  possess  certain  distinguishing 
features  evincing  great  mechanical  ingenuity.  M. 
Tarnier  attributes  the  following  defects  to  the  ordi- 
nary long  forceps :  "  First,  of  never  allowing  the 
operator  to  exercise  traction  in  the  axis  of  the  pelvis; 
second,  of  never  leaving  to  the  foetal  head  a  sufficient 
mobility  to  enable  it  to  folloAv  truly  the  curve  of 
the  pelvis."  The  instrument  about  to  be  described 
he  devised  with  a  view  of  remedying  these  defects. 
AA  (Fig.  110)  are  the  prehensile  branches  Avhich  re- 
present the  blades  of  an  ordinary  pair  of  forceps ; 
to  these  the  tractors  B  are  united  by  an  articula- 
tion C,  movable  in  all  directions.  The  tractors  are 
so  curved  that  traction  is  made  in  a  straight  line 
from  the  centre  of  the  foetal  head  to  the  handle  D, 


the  result  being  that  the  head  Avhen  above  the  pelvic 
brim  is  drawn  backwards  into  the  hollow  of  the 
sacrum,  and  not  against  the  pubic  arch,  as  is  the 
tendency  Avith  the  ordinary  long  forceps.    The  pre- 
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heiisile  branches  cross  and  lock  in  the  continental 
fashion  with  a  screw  E.    A  second  screw  F  is  affixed 
to  the  prehensile  blades,  by  means  of  which  they  can 
be  made  to  grasp  the  fcetal  head  with  the  requisite 
amount  of  pressure.     The    instrument  is  applied 
according  to  the  ordinary  rules:   each  prehensde 
branch  is  introduced  along  with  its  tractor,  and  after- 
wards locked  with  the  screw  E  :  the  stems  of  the 
prehensile  branches  act  as  an  indicator  to  the  line  of 
■traction,  and  if  the  tractors  are  maintained  in  a  position 
parallel  to  them,  separated  by  a  space  of  about  one 
.  centimUre,  the  operator  draws  exactly  in  the  axis  of  the 
pelvic  canal.    The  advantages  claimed  for  this  in- 
strument are  somewhat  numerous.    It  is  stated  that 
less  force  is  required,  that  there  is  no  injurious  com- 
pression on  the  maternal  parts  nor  on  the  fretal 
head,  that  the  blades  seize  the  head  without  pro- 
jecting over  it,  that  there  is  no  tendency  in  the 
blades  to  slip  off  the  head,  that  the  head  is  free 
to  follow  the  pelvic  curve,  and  finally,  that  the  trans- 
verse traction  handle  gives  greater  power,  whilst  the 
indicating  handle  shows  how  the  power  ought  to  be 
directed. 

The  blades  of  forceps,  whether  long  or  short,  should 
be  highly  polished,  so  as  to  reduce  to  a  minimum  the 
friction  caused  by  passing  them  between  the  child's 
head  and  the  pelvis.  It  is  very  convenient  to  have 
the  steel  electro-plated  with  nickel,  which  resists  the 
oxydising  properties  of  animal  fluids,  and,  when  not 
in  use,  obviates  the  necessity  of  keeping  the  blades 
coated  with  grease. 

The  forceps  are  used  principally  as  a  means  of  trac- 
tion, but  they  can  bring  to  bear  the  two  accessory 
forces  of  leverage  and  compression,  both,  however,  to 
a  slight  extent  compared  with  their  tractile  force.  It 
is  as  a  lever  we  use  the  forceps  when  we  impart  to 
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the  handles  an  undulatoiy  motion;  the  power  being  at 
one  end,  tlio  fulcrum,  represented  hy  the  child's  neck, 
at  the  other,  and  the  head  or  weight  Ijetweon  the  two, 
thus  constituting  a  lever  of  the  second  order. 

The  cases  demanding  the  use  of  the  forceps  may  he 
arranged  under  three  heads — uterine  inertia,  mechani- 
cal obstruction,  and  threatened  danger  to  the  life  of 


Fig.  111.— Delivery  by  Dr.  Radford's  Lonq  Forceps. 

mother  or  child.  In  inertia  great  care  must  be  taken 
not  forcibly  to  empty  the  uterus  without  allowing  time 
for  it  to  contract.  Contraction  may  be  generally  in- 
duced by  grasping  the  uterus  externally  with  the  hand, 
and  exercising  a  fair  amount  of  pressure.  The  per- 
verted old  adage  that  "meddlesome  midwifery  is 
bad,"  has  long  stood  in  the  way  of  an  early  applica- 
tion of  the  forceps  in  uterine  inertia;  so  has  the 
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observation,  often  urged,  that  as  no  mechanical  ob- 
struction existed,  nature  required  only  tune  to  conclude 
her  work  unaided.    In  some  instances,  doubtless,  this 
may  be  true;  but  unfortunately  this  overweenmg 
trust  in  the  abstraction  called  "  nature  "  tends  often  to 
disastrous  results,  so  that,  whilst  futilely  waiting  and 
hoping,  the  patient's  ebbing  powers  too  pLamly  show 
that  mischief  has  set  in,  and  the  over-cautious  attend- 
ant is  at  last  compelled  to  resort  to  the  mechanical 
means  he  ought  to  have  adopted  long  before  the 
reduction  of  the  suffering  woman  to  a  condition  un- 
favourable, both  locally  and  generally,  for  operative 
interference.     Rash  and  inconsiderate  measures  I 
Avould  not  be  thought  to  encourage.    On  the  contrary, 
care  and  caution  should  ever  be  the  watchwords  of  the 
obstetrician ;  but  we  must  not  let  our  caution  warp 
our  judgment,  and  so  delay  a  comparatively  simple 
and  harmless  procedure  until  it  becomes  a  difficult 
and  dangerous  operation.    The  after  evils  consequent 
on  this  procrastinating  plan— inflammation,  sloughing, 
vesical  fistula?,  etc. — often  wrongly  put  down  to  the 
use  of  the  forceps,  are  more  justly  to  be  attributed  to 
undue  delay  in  resorting  to  it. 

In  a  paper  published  in  the  Obstetrical  Transactions 
for  1877,  Dr.  Edis  ably  advocates  a  rational  use  of 
the  forceps.  After  observing  that  as  a  rule  the 
forceps  is  not  required  in  simple  cases  of  tedious  and 
difficult  labour  until  the  completion  of  the  first  stage, 
Dr.  Edis  proceeds  to  state  that  when  from  early  rup- 
ture of  the  membranes,  or  from  inefficiency  of  the 
uterine  action,  the  first  stage  is  very  prolonged,  and 
the  patient's  powers  are  becoming  exhausted,  the 
forceps  should  be  applied  without  further  delay,  and 
not  postponed  as  a  dernier  ressort.  Dr.  Edis  considers 
that  the  forceps  is  to  be  preferred  to  ergot  in  cases 
of  uterine  inertia ;  but  that  as  a  general  rule  it  should 
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not  be  emj^iloyed  to  complete  delivery  where  we  liave 
good  reason  to  believe  that  the  child  is  dead  in  those 
cases  where  the  head  is  firmly  impacted  in  the  pelvis. 
My  friend  Mr.  Hardie  {Edlnhurgh  Medical  Journal, 
1876)  vigorously  advocates  timely  resort  to  the  for- 
ceps in  place  of  the  dilatory  action  usually  recom- 
mended by  the  older  obstetrical  authorities. 

Mechanical  obstruction  is  treated  of  in  the  sections 
on  obstructed  labour  and  deformities  of  the  pelvis  ; 
the  limits  within  which  the  forceps  can  be  safely  used 
are  there  indicated. 

As  delay  in  the  second  stage  of  labour  may  cause 
danger  to  the  child,  the  practitioner  should  make  a 
point  of  ascertaining,  by  auscultation,  the  actual  state 
of  the  foetal  circulation ;  and,  if  it  begins  to  flag,  he 
is  justified  in  using  the  forceps,  provided  it  is  not 
otherM^ise  contra-indicated.  In  prolapse  of  the  cord, 
the  child  being  in  danger  and  other  means  failing, 
the  forceps  may  be  used. 

The  complications  imperilling  the  life  of  the  mother, 
and  demanding,  under  certain  conditions,  the  use  of 
the  forceps,  are  convulsions,  rupture  of  the  uterus, 
and  htemorrhage,  which  are  all  considered  under  their 
respective  heads. 

A^yplication  of  the  Forceps. — Before  applying  the  for- 
ceps it  is  necessary  to  ascertain  whether  the  maternal 
structures  are  sufficiently  relaxed  and  dilated.  It  is 
usually  held  that  the  os  uteri  should  be  so  fully  dilated 
that  its  margin  is  out  of  reach  of  the  finger ;  but  this 
rule  is  too  hard  and  fast  always  to  hold  good,  for 
sometimes  the  anterior  lip  descends  before  the  head, 
and  becomes  compressed  between  it  and  the  pubis, 
and  ere  it  can  be  released  the  forceps  may  be  required. 
Other  exceptions  are  also  met  with.  In  the  majority 
of  cases,  however,  it  is  well  to  let  the  os  dilate  to  the 
utmost  before  applying  the  forceps.    The  vagina  and 
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perineum  should  be  relaxed  so  far  as  to  accommodate 
themselves  to  the  advancing  head — a  rigid  perineum 
demanding  the  exercise  of  the  greatest  care— and 
plenty  of  time  should  be  allowed  to  permit  it  to 
yield  without  laceration. 

The  patient  is  placed  on  her  left  side,  with  her 
kaees  drawn  up  to  the  abdomen,  the  trunk  lying 
across  the  bed,  and  the  nates  close  to  and  even  slightly 
overhanging  its  edge.  The  inexperienced  practitioner 
will  do  well  to  observe  that  the  last  direction  is  fully 
carried  out,  otherwise  he  will  find  it  impossible  to 
introduce  the  instrument,  and  will  be  compelled  to 
desist  until  the  proper  position  is  assumed.  Now, 
the  state  of  the  rectum  and  bladder  should  be  ascer- 
tained ;  the  rectum  should  be  palpated  through  the 
vaginal  wall,  and,  if  it  is  distended,  an  enema  should 
be  used,  and  even  though  the  patient  is  said  to  have 
passed  water  but  a  short  time  before,  a  catheter  should 
be  passed — a  precaution  invariably  to  be  taken. 

The  next  step  is  to  ascertain  the  position  of  the 
fostal  head  by  feeling  for  the  ear,  or  if  this  cannot  be 
felt,  by  an  examination  of  the  sutures  and  fontanelles, 
as  directed  in  the  section  on  mechanism  of  labour. 

The  application  of  the  short  and  long  forceps  is 
conducted  on  two  different  principles,  the  short  being 
governed  by  the  position  of  the  child's  head,  and  the 
long  solely  by  the  course  of  the  pelvic  canal.  Now, 
although  the  practitioner  may  be  in  the  habit  of  using 
but  one  instrument,  and  that  a  long  one  with  double 
curves,  still,  when  it  is  used  in  cases  suitable  for  the 
short  forceps,  that  is,  when  the  head  is  low  down  in 
the  pelvis,  the  rule  which  governs  the  application  of 
the  short  forceps  holds  good.  AVhen,  however,  the 
same  instrument  is  passed  up  to  the  brim,  it  must 
follow  the  pelvic  axis  irrespective  of  the  position  of 
the  fcetal  head.    The  most  favourable  position  for  the 
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application  of  the  forceps  to  the  head  is  that  in  which 
the  blades  pass  over  the  parietal  protuberances  ;  and 
it  is  to  accomplish  this  end  we  adapt  the  instrument 
to  the  position  of  the  head  when  low  down  in  the 


Fig.  112.— iNTRODtJCTION  OF  THE  FlEST  BlADE  OF  THE  FORCZPS. 

pelvis.  When  the  head  is  above  the  brim,  however, 
the  bi-parietal  diameter  is  in  the  antero-posterior 
diameter  of  the  pelvis,  and  it  would  be  impossible, 
both  from  want  of  space  and  from  the  curved  direc- 
tion of  the  pelvic  canal,  to  apply  the  forceps  so  as  to 
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embrace  the  head  L-vterally;  we  are  therefore  com- 
pelled to  be  governed  by  the  maternal  structures,  and 
to  seize  the  head  in  its  long  diameter,  or  nearly  so. 
Some  practitioners  always  introduce  the  forceps  solely 


Fig.  113.  — Introduction  of  the  Second  Blade  of  the  Forceps. 

with  regard  to  the  pelvis,  even  when  the  head  is  Ioay 
down.    Eamsbotham  favours  this  plan. 

We  will  now  suppose  that  the  forceps  is  to  be 
used  with  the  head  low,  and  the  face  in  the  hollow  of 
the  sacrum.    Before  introducing  the  instrument  the 

T 
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l)lades  should  be  raised  to  the  temperature  of  the  Ijody 
by  immersion  in  Avarm  water,  and  then  lubricated 
with  lard  or  cokl  cream.  The  upper  blade  is  now 
selected  (the  distinction  between  the  blades  is  readily 
made  by  locking  them  and  holding  them  in  position), 
and  held  lightly  in  either  hand  ;  the  unoccupied  hand 
is  then  passed  along  the  vagina,  and  the  child's  ear  is 
sought  for.  The  tips  of  the  fingers  now  rest  on  the 
head,  and  help  to  guide  the  instrument,  which  is  gently 
slipped  up  between  the  fingers  and  the  head,  the 
handle  being  first  depressed  so  as  almost  to  touch  the 
left  thigh  of  the  mother.  Care  must  be  taken  to  keep 
the  end  of  the  blade  in  contact  Avith  the  head,  as 
it  glides  romad  it.  This  gives  an  upAvard  direction 
to  the  handle,  Avhich  is  made  to  advance  by  slight 
lateral  oscillations,  very  little  pushing  force  being  used, 
until  at  last  it  arrives  in  position.  The  handle  is 
then  moved  forward  and  given  in  charge  of  an  assist- 
ant, Avhilst  the  lower  blade  is  introduced  in  a  similar 
manner  to  the  upper  one,  except  that  the  movement  of 
the  handle  is  reversed,  being  first  raised  and  then 
gradually  depressed.  Care  must  be  taken  to  pass  the 
second  blade  in  the  same  plane  as  the  first,  else  it 
Avill  not  inter-lock.  The  second  blade  being  in  posi- 
tion, the  handle  of  the  upper  one  is  brought  toAvards 
it,  Avhen  they  ought,  if  they  have  been  properly  intro- 
duced, to  lock  Avithout  difficulty.  In  locking  the 
blades  the  operator  must  guard  against  injuring  the  soft 
structures  of  the  mother,  or  including  any  hair  in  the 
lock.  If  the  handles  fail  to  meet  Avith  parallel  faces,  one 
or  both  blades  must  be  partially  or  Avholly  Avithdrawn 
and  rearranged  until  the  proper  position  is  secured. 
No  attempt  'must  be  made  to  lock  the  instrument  so 
long  as  the  handles  fail  to  approach  each  other  in  the 
same  plane,  this  non-adaptation  being  a  proof  that  the 
blades  do  not  embrace  the  head  properly.    The  forceps 
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must  be  introduced  only  in  the  absence  of  uterine 
contraction,  and  we  must  cease  action  during  a  pam. 
The  principal  thing  to  remember  in  applying  the  for- 
ceps is  that  the  blades  will  find  their  way  with  very 
little  force  if  introduced  in  a  proper  manner,  so  that  we 


Fig.  114. — Delivery  by  Shoet  Forceps  in  First  Position. 

must  never  seek  to  overcome  any  resistance  by  push- 
ing, but  rather  withdraw  the  blades  and  begin  again. 
The  handles  being  satisfactorily  locked,  and  not  too 
firmly  compressed,  the  extraction  of  the  foetus  is  now 
commenced  by  making  traction  in  the  axis  of  the 
brim.    To  this  is  added  a  slight  to -and -fro  move- 
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ment  of  the  handles,  whereby  the  leverage  of  the  in- 
strument is  brought  into  play.  If  uterine  action  is 
going  on,  traction  must  be  made  only  during  the  pains. 
If  the  pains  have  entirely  subsided,  traction  should  be 
made  intermittently,  so  as  to  imitate  the  natural  course 
of  events.  During  each  remission  the  pressure  must 
be  taken  off  the  handles,  continuous  compression  of 
the  child's  head  being  injurious. 

As  the  head  descends  the  handles  are  carried  more 
and  more  forwards,  describing  the  segment  of  a  circle 
whose  centre  is  at  the  pubic  symphysis,  until,  at  the 
moment  of  extraction,  they  are  close  to  the  maternal 
abdomen.  The  downward  progress  of  the  head  may 
be  estimated  by  the  gradual  distension  of  the  peri- 
neum, to  avoid  rupturing  which  the  handles  must  be 
carried  well  forward  and  the  palm  of  the  left  hand 
so  applied  as  to  support  the  distended  structures. 
Traction  must  now  be  s^Jaringly  used,  plenty  of  time 
being  allowed  for  the  parts  to  yield ;  indeed,  the  pres- 
siire  of  the  head  on  the  perineum  at  this  stage  gener- 
ally sets  up  sufficient  reflex  action  to  enable  the  uterus 
to  expel  its  burden.  Sometimes  as  the  head  is  pass- 
ing the  vulva  it  is  advisable  to  take  off  the  forceps, 
a  manipulation  requiring  some  dexterity  during  the 
vehement  uterine  contractions.  In  cases  where  the 
head  has  not  completed  its  rotation,  the  forceps  has 
to  be  applied  more  or  less  in  the  opposite  obhque 
diameter  of  the  pelvis  to  that  occupied  by  the  head, 
the  ear  being  still  the  guide,  and  rotation  is  to  be 
encouraged  by  a  slight  turn  of  the  ^viist,  so  as  to 
direct  the  face  into  the  sacral  concavity,  the  position 
of  the  handles  showing  when  this  is  effected. 

AVhen  the  head  is  above  the  brim,  the  forceps  is 
introduced  solely  with  regard  to  the  pelvic  canal,  and 
it  is  now  that  the  second  curve  in  the  instrument  be- 
comes necessary.     This  operation  is  spoken  of  as 
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Fig.  115.— Introduction  of  the  Second  Blade  of  the  Long  Forceps 
(After  Barues.) 

in  the  manner  first  described,  with,  if  possible,  still 
more  care  and  caution,  since  the  head  being  so  much 


Fig.  116. — Extraction  by  the  Lono  Forceps — The  Head  being  at  the 
Brim,  Traction  is  backward.?.  (After  Barnes.) 


farther  out  of  reach,  the  danger  and  difficulty  are 
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greater;  moreover  the  maternal  structures  are  more 
liable  to  receive  injury,  as  the  uterus  itself  is  in  con- 
tact with  the  blades  of  the  instrument.  The  left  hand 
must  be  well  introduced,  so  as  to  guard  the  cervix 
from  being  torn  or  crushed,  the  operator  making  quite 
sure  that  the  blades  pass  toithin  the  cervix.  The 


Fig.  117. — Delivery  by  Long  Forceps  in  Contraction  of  the  Brim 

OF  THE  TeLYIS. 

caution  previously  given  Avith  regard  to  locking  the 
instrument  must  be  very  rigorously  observed,  as  incal- 
culable mischief  may  be  done  by  very  slight  movement 
of  the  handles,  the  motion  being  multiplied  at  the 
extreme  end  of  the  blades  in  direct  proportion  to 
their  length. 
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The  facility  or  otherwise  of  locking  the  blades  after 
bein-  properly  introduced  is  an  excellent  guide  as  to 
the  fitness  of  the  case  for  delivery  by  the  forceps. 
If  after  a  careful  trial,  the  handles  do  not  come  into 
apposition,  we  may  conclude  that  there  is  not  room 
for  the  blades  to  occupy  their  proper  position  withm 
the  brim;  if,  on  the  contrary,  they  lock  without  diffi- 
culty, we  are  justified  in  attempting  to  deliver. 

Traction  must  at  first  be  made  exclusively  lu  the 
axis  of  the  brim,  by  keeping  the  handles  well  against 
the  perineum  until  the  head  descends  into  the  cavity, 
when  they  must  be  gradually  directed  forwards. 

It  is  advisable,  when  possible,  to  place  the  patient 
under  the  influence  of  chloroform,  especially  when  the 
head  is  above  the  brim,  as  any  involuntary  movement 
on  her  part  may  produce  serious  results. 

The  Fectis  and  Fillet.— The  vectis  or  lever  and  the 
fillet  have  been  used  as  substitutes  for  the  forceps. 
The  vectis  or  lever  resembles  a  single  blade  of  the 
straight  short  forceps,  the  curve  and  expansion  of  the 
fenestrum,  however,  being  much  more  abrupt.  The 
action  of  the  vectis  is  twofold— as  a  tractor  and  as  ■ 
a  lever :  as  a  tractor  it  is  much  inferior  to  the  for- 
ceps, and  as  a  lever  it  is  capable  of  producing  much 
mischief  even  in  practised  hands.  The  vectis,  formerly 
a  favourite  instrument,  now  rarely  finds  a  place  in 
the  obstetric  bag,  as  its  principal  and  most  useful 
function,  the  rectification  of  unnatural  presentations, 
and  aiding  rotation,  can  be  compassed  with  a  single 
blade  of  the  forceps. 

The  fillet  is  also  an  instrument  of  ancient  date,  its 
use  having  been  revived.  It  is  constructed  out  of  a 
slip  of  whalebone  or  other  elastic  material,  which  is 
bent  into  the  form  of  a  loop,  and  passed  over  the 
occiput  or  chin  of  the  child.  Its  action  is  feeble, 
and  if  much  force  is  used,  not  free  from  danger.  Its 
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sole  advantage  is  that  it  may  be  extemporaneously 
formed  of  materials  to  be  found  in  almost  every  house, 
and  so  may  prove  serviceable  should  the  practitioner 
be  called  upon  unexpectedly  to  effect  delivery  when 
at  a  distance  from  home,  and  deprived  of  his  more 
trustworthy  instruments. 
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CHAPTER  XXVI. 

CRANIOTOMY,  ETC. 

The  object  of  this  operation  is  to  reduce  the  size  of 
the  fcetal  head  by  making  an  opening  through  which 
the  brain  may  be  evacuated,  traction  being  afterwards 
made  by  means  of  various  instruments  constructed 
for  the  purpose.  The  profession  of  tliis  country  has 
the  unenviable  reputation  of  performing  this  opera- 
tion more  frequently  than  that  of  any  other  country 
in  the  world,  in  the  proportion  of  about  six  or  eight 
to  one — a  disparity  partly  owing  to  neglect  of  the 
timely  use  of  version  or  the  forceps,  resulting  in 
impaction  or  other  condition  only  remediable  by 
sacrificing  the  child ;  and  partly  to  the  difference  in 
the  relative  value  of  fcetal  and  maternal  life  held 
respectively  in  Roman  Catholic  and  Protestant  coun- 
tries. The  Roman  Catholic  Church  stigmatises  as 
mortal  sin  the  destruction  of  infantile  life  for  any 
cause;  it  has  therefore  been  the  custom  on  the  Con- 
tinent to  resort  to  Ctesarian  section  in  many  cases 
which,  in  this  country,  would  have  been  delivered  by 
craniotomy.  In  a  case  of  difficult  labour,  ere  he  takes 
up  the  perforator,  the  moral  responsibility  of  the 
practitioner  makes  it  an  imperative  duty  to  exhaust  all 
the  resources  of  his  art,  and,  in  cases  of  known  pelvic 
deformity,  to  insist  upon  the  induction  of  premature 
labour  before  the  foetus  is  too  fully  developed  to  pass 
the  portal  alive.    He  should  also,  when  possible, 
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adhere  to  tlic  rule  which  forbids  tlie  performance  of 
craniotomy  without  a  consultation. 

The  causes  which  necessitate  tlie  performance  of 
craniotomy  are  malformation  of  tl:e  pelvis  and  soft 
parts  of  the  genital  canal,  including  osseous,  malig- 
nant, ovarian,  and  fibroid  growths,  cicatricial  bands 
in  the  vagina,  hydrocephalus  or  other  abnormalities 
in  tlie  foitus ;  moreover,  craniotomy  may  be  needed 
in  certain  cases  in  wliich  speedy  delivery  is  required  on 
behalf  of  the  mother,  as  in  convulsions,  hajmoi-rhage, 
ruptured  uterus,  etc.,  but  these  incidents  are  generally 
treated  by  other  means.  In  pelvic  deformity  the  limit 
within  which  craniotomy  is  necessary  is  reached  when 
the  conjugate  diameter  is  less  than  2|-  inches.  It  is 
generally  admitted  to  be  impossible  for  a  living 
child  at  term  to  pass  through  a  pelvis  so  far  con- 
tracted. From  2|-  inches  to  If  inch,  craniotomy 
may  be  accepted  as  the  proper  method  of  delivery; 
but  below  If  incli,  Ctesarian  section  must  replace 
craniotomy. 

The  maternal  mortality  has  been  put  down  so  high 
as  one  in  every  five  cases ;  a  proi^ortion  in  excess  of 
my  own  experience,  which  more  nearly  coincides  with 
that  of  Dr.  Meadows,  who  had  only  two  deaths  in 
sixteen  cases. 

The  instruments  used  in  the  performance  of  cranio- 
tomy are  the  perforator,  crotchet,  vertebral  hook, 
craniotomy  forceps,  and  cephalotribe. 

The  2'>'^i'f orator,  the  instrument  for  opening  the 
foetal  head,  as  its  name  indicates,  is  constructed  in 
a  variety  of  forms.  Denman's  perforator  is  incon- 
venient on  accDunt  of  its  requiring  the  aid  of  an 
assistant  to  open  the  blades.  Dr.  Oldham  has  devised 
an  excellent  instrument,  combining  strength  and 
rigidity  with  ease  of  manipulation;  the  cutting  edges 
open  by  compressing  the  handles,  so  that  the  operator 
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•himself  has  full  command  of  its  movements.  Dr. 
Wiltshire  has  added  to  his  perforator  a  guard,  whicli 
protects  the  spear-head  during  introduc- 
tion, and  which  can  be  withdrawn  whilst  the 
instrument  is  in  situ.  A  very  convenient 
form  of  perforator  is  shown  at  fig.  118. 
The  handle  and  spear  point  form  a  straight 
line,  the  lever  which  separates  the  cutting 
edges  projects  some  distance  from  it,  so  as 
to  be  out  of  the  way  of  the  hand  whilst 
the  point  is  being  bored  through  the 
skull.  Another  advantage  possessed  by 
this  instrument  is  the  spring  which  closes 
the  blade  when  the  lever  is  released,  and 
so  facilitates  the  movements  of  the  operator 
in  making  the  crucial  incision. 

The  crotchet  (fig.  119)  consists  of 
a  metallic  stem  either  straight  or 
curved,  Avith  a  sharp  hook  at  one 
end.  The  instrument  is  used  by 
affixing  the  hook,  guarded  by  the 
fingers  of  the  left  hand,  to  some  portion  of 
the  cranium,  and  so  obtaining  a  means  of 
traction.  The  great  disadvantage  of  the 
crotchet  is  its  liability  to  slip  and  to  injure 
either  the  hand  of  the  operator  or  the  soft 
structures  of  the  mother. 

Dr.  Oldham's  vertebral  hook  (fig.  120)  has 
a  long  straight  stem  of  slender  proportions, 
devised  for  the  purpose  of  extracting  the  head 
after  its  separation  from  the  trunk  in  breech 
presentations.  The  hook  is  passed  up  the  ^.^^ 
canal  of  the  remaining  vertebrae,  there  obtain- crotchet 
ing  a  hold. 

The  craniotomy  forcejos  (fig.  121),  consisting  of  two 
blades  with  long  handles,  is  used  for  the  same  pur- 


Fig,  lis. 

Perforator. 
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pose  as  the  crotchet.    One  blade  is  inserted  within* 
tlie  cranium,  the  other  being  external  to  it,  so  that  on 
closure  of  the  blades  a  portion  of  the  skull  is  gripped 
between  them.   Sir  J.  Y.  Simpson's  craniotomy  forceps 
is  an  excellent  instrument  and  takes  a  tenacious  hold. 


Fig.  120. — Dr.  Oldham's         Fig.  121.— Sir  James  SnrpsoK's 
Vertebk.1l  Hook.  Cranioclast,  or  Cranio- 

tomy Forceps. 

The  cepliahtribe  consists  of  two  blades  of  much 
stronger  build,  intended  to  crush  the  bones  at  the  base 
of  the  skull,  and  to  afford  a  means  of  traction.  The 
French  pattern  of  cephalotribe,  originally  invented  by 
Baudelocque,  is  a  very  weighty  and  powerful  iustru- 
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menfc,  the  great  length  of  the  handles  givuig  great 
leverage.  Dr.  J.  Braxton  Hicks'  modification  of  Simp- 
son's ccphalotribe  is  a  most  convenient  instrument ;  it 
consists  of  two  strong  blades  havhig 
a  slight  curve,  which  can  be  applied 
separately,  and  afterwards  locked,  in 
the  same  manner  as  the  ordinary 
forceps;  then  a  screw  is  applied  to 
the  handles,  which  powerfully  com- 
presses the  blades.  1  Dr.  M.  Duncan 
prefers  the  French  model,  in  which 
he  has  made  some  improvements.  The 
question  of  the  pelvic  curve  in  the 
cephalotribe  is  one  on  which  opinions 
are  divided.  Dr.  Kidd  of  Dublin 
areues  that  there  should  be  no  curve, 
as  it  interferes  with  the  rotation  of 
the  instrument,  and  makes  it  more 
difficult  to  introduce.  The  French 
pattern  has  a  considerable  curve, 
which  has  been  reduced  by  Sir  J. 
Simpson  and  Dr.  Hicks  to  one  of 
about  two  inches,  which,  they  con- 
''2  Improved  renders  the  instrument  easier  of 
°C£PHALOTRiDE.  introductlon  and  firmer  in  grip,  with- 
out interfering  with  its  powers  of  rota- 
tion.   The  propriety  of  the  curve  must  be  generally 

1  Messrs.  Mayer  and  Meltzer  have  made  for  me  an  improved 
cephalotribe  (fig.  122).  It  is  light,  weighing  two  pounds  two  and 
a  quarter  ounces,  and  combines  power  and  compactness  with  effi- 
ciency. The  screw,  instead  of  being  separate  and  removable,  is 
united  to  the  handle  of  one  blade,  along  which  it  moves  in  a  slot, 
so  that  it  can  be  placed  out  of  the  way  of  the  hands  during  the 
introduction  of  the  blades.  When  the  blades  are  in  position,  the 
screw  can  be  instantly  brought  into  action  by  one  movement  of 
the  hand,  tiius  obviating  the  necessity  of  an  assistant.  1  have 
repeatedly  tested  this  instrument,  and  found  it  very  handy  and 
efficient. 
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admitted  when  we  consider  that  tlic  cephalotribe  is 
usually  applied  to  the  head  above  the  brim,  and  that 
therefore  the  same  rules  should  govern  its  construc- 
tion which  govern  the  construction  of  the  long  forceps. 


Fig.  123.— Perforation  of  the  Head. 


The  Performance  of  the  Operation. — The  operation  is 
divided  into  two  stages,  perforation  and  extraction; 
or,  if  the  cephalotribe  is  used,  a  third  stage  of  com- 
pression is  added. 

Perforation. — The  two  first  fingers  of  the  left  hand 
are  passed  up  the  vagina,  and  the  entire  margin  of  the 
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OS  uteri  is  carefully  distiuguislied.  The  perforator  is 
then  introduced  with  the  right  hand,  and  made  to 
impinge  on  the  most  prominent  part  of  the  fcBtal 
skull,  and  over  a  parietal  bone  iu  preference  to  a 
suture.  If  the  head  is  free,  the  fundus  uteri  should 
be  carefully  and  firmly  supported  by  an  assistant, 
so  as  to  steady  the  head  and  to  prevent  its  reced- 
ing from  the  perforator.  The  point  of  the  instru- 
ment is  then  cautiously  bored  through  the  bone 
with  a  reciprocal  motion  of  the  wrist,  then  the 
blades  of  the  instrument  are  thrust  in  as  far  as  the 
shoulder  stops,  and  widely  opened.  They  are  then 
closed,  and  turned  the  quarter  of  a  revolution,  and 
again  opened,  thus  making  a  crucial  incision.  The 
closed  blades  should  then  be  passed  well  into  the 
cranium  down  to  the  foramen  magnum,  and  moved 
about  in  all  directions,  in  order  to  break  up  the  cere- 
bral tissues,  especially  the  medulla  oblongata,  and  so 
deprive  the  foetus  of  life.  Some  operators  prefer  to 
use  the  crotchet  for  this  purpose.  Unless  some  urgent 
necessity  demands  immediate  delivery,  a  pause  of  five 
or  ten  minutes  may  now  be  made,  so  as  to  enable 
the  uterus  to  movdd  the  collapsed  head  into  the  pelvis, 
and  so  to  bring  it  more  within  reach. 

Extraction  with  the  crotchet  is  performed  by  passing 
the  end  of  the  instrument  within  the  cranium,  hooking 
it  to  some  part  and  making  traction,  meanwhile  care- 
fully protecting  the  vagina  with  the  left  hand,  in  case 
the  instrument  should  slip,  or  a  piece  of  bone  become 
suddenly  detached.  The  crotchet  should  take  hold  of 
the  skull  in  such  manner  as  to  bring  it  down  edgewise. 
The  central  region  must  therefore  be  avoided,  and 
endeavour  made  to  attach  the  instrument  inside  to  the 
lateral  portions,  or  else  externally  to  the  orbit.  If  the 
instrument  slips  or  bringsawayaportionof  thecranium, 
fresh  hold  must  be  taken.    During  extraction  the 
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scalp  sliould  be  bronglit  well  over  the  jagged  ed^/es 
of  the  bones,  to  protect  the  soft  parts  of  the  motirer. 

The  craniotomy  forceps  is  a  much  safer  instrument 
to  use  than  the  crotchet,  and,  as  a  rule,  it  is  to  be 
preferred.  One  blade  is  introduced  into  the  opening 
made  by  the  perforator,  and  the  other  passed  outside 
the  cranium,  so  as  to  grasp  a  portion  of  the  bone  and 
scalp,  and  traction  is  then  made  in  the  usual  manner. 
Sometimes  the  whole  of  the  calvarium  becomes  de- 
tached, piece  by  piece,  each  of  which  must  be  care- 
fully removed,  the  vagina  being  protected  from  the 
sharp  edges  of  the  fractured  bone  either  by  the  fingers 
or  the  blades  of  the  craniotomy  forceps.  It  is  some- 
times possible  to  draw  down  the  remaining  portions 
of  the  skull  edgewise,  by  seizing  and  making  traction 
at  the  orbit.  Dr.  B.  Hicks  recommends  this  to  be 
done  with  a  blunt  hook  having  a  stem  made  of  soft 
iron,  Avhich  can  be  bent  so  as  to  meet  the  require- 
ments of  each  individual  case. 

The  cephalotribe  effects  the  same  end  by  crushing 
the  basilar  portions  of  the  skull,  and  so  diminishing 
its  bulk,  the  blades  being  passed  over  the  head  in  the 
same  manner  as  the  long  forceps,  so  as  to  include  the 
base  of  the  skull,  which  is  then  crushed.  If  the  pelvic 
deformity  is  very  great  a  second  crushing  may  be 
necessary,  in  which  case  the  instrument  must  be 
removed  and  reapplied  as  nearly  as  possible  at  right 
angles  to  the  former  position.  Care  must  be  taken 
to  remove  any  fragments  of  bone  detached  by  the 
action  of  the  instrument ;  after  which  traction  should 
be  made,  the  flattened  head  being  rotated  if  neces- 
sary, so  as  to  be  presented  in  the  most  favourable 
position  to  the  contracted  brim. 

(Sometimes  it  is  necessary  to  perform  craniotomy 
after  version,  the  head  being  too  large  to  follow  the 
trunk.    The  perforator  is  applied  behind  the  ear,  and 
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considerably  more  force  is  needed  to  penetrate  the 
cranium  in  this  part,  as  the  bones  here  are  much 
thicker  than  at  tlie  vault. 

Of  the  three  modes  of  extraction  after  perforation, 
by  the  crotchet,  craniotomy  forceps,  and  cephalotribe, 


Fig.  124.- 


-Delivery  by  the  Cephalotribe  in  Contraction  of  the 
Brim  of  the  Pelvis. 


the  last,  in  my  opinion,  is  greatly  to  be  preferred. 
Cases  of  extreme  difficulty,  which  formerly  occupied 
two  or  three  hours  in  delivery,  now  require,  with  the 
cephalotribe,  but  one-fourth  this  time.  No  obstetric 
bag  is  complete  Avithout  this  instrument ;  indeed,  it 
is  surprising  that  an  aid  so  efficient  to  delivery  has 
taken  so  long  to  obtain  its  legitimate  position  in 
British  obstetricy. 

Evisceration. — This  operation  is  performed  in  cases 
of  transverse  presentation,  Avhen  delivery  cannot  be 
otherwise  accomplished.  The  chest  is  opened  with 
the  perforator,  and  its  contents  broken  up  with  the 

u 
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crotchet  and  evacuated.    If  necessary,  the  diaphragm i 
is  ruptured,  and  the  abdominal  viscera  removed ; 
traction  is  then  made  at  the  breecli  with  the  fingers- 
or  bhint  hook,  so  as  to  imitate  tlie  meclianism  ofl 
spontaneous  expulsion. 


Fig.  120.— FCETUS  AFTER  EXTRACTION     Fig.  12(3. —EMBRYOTOMY  SCISSORS. 

WITH  Dr.  Hicks'  Cephalotribe. 

Decapitation  may  be  generally  substituted  for  ex\&- 
ceration.  Decapitation  is  performed  either  with 
Eamsbotham's  cutting  hook,  or  with  a  pair  of  long 
straight  scissors  having  powerful  blades.  The  cutting 
hook  resembles  in  shape  the  ordinary  blunt  hook, 
with  the  inner  curve  brought  to  a  sharp  edge. 
It  is  passed  up  Avith  its  flat  surface  to  the  child's 
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bod)^  the  arm,  if  presenting,  being  previously  drawn 
down,  so  as  to  bring  the  neck  more  within  reach,  and 
when  sufSciontly  high  the  hook  is  turned  partly 
round,  so  as  to  embrace  the  neck,  which  is  then  cut 
through  -with  a  kind  of  sawing  motion.  The  operation 
requires  considerable  force,  and  the  instrument  must 
therefore  be  well  guarded  with  the  left  hand,  lest  at 
the  moment  of  severing  the  neck  the  hook  should  pene- 


Fig.  127.— Decapitation  of  Fcetus  with  Embryotomy  Scissors. 

trate  the  vagina.  An  easier  and  safer  way  is  to  use 
the  scissors,  Avith  which  the  neck  can  be  gradually  cut 
through  from  below  upwards.  When  decapitation  is 
effected,  the  trunk  is  drawn  down  by  the  arm  without 
much  difficulty,  leaving  the  detached  head  within  the 
uterus.  If  the  uterus  contracts  well  upon  the  head, 
the  crotchet  may  be  inserted  into  the  mouth  or 
Oldham's  hook  into  the  foramen  magnum;  or  the 


1^ 
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cephalotribe  may  be  applied  and  the  skull  crushed 
and  withdrawn.  When  the  uterus,  however,  refuses 
to  contract,  and  so  steady  the  head,  it  is  often  a  very 
awkward  matter  to  get  it  awaj^  The  application  of 
the  crotchet  becomes  dangerous,  from  the  head  being 
liable  to  slip  suddenly  round  when  traction  is  applied. 
The  best  plan  is  to  have  the  uterus  well  steadied  by 
an  assistant,  and  cautiously  to  apply  the  cephalo- 
tribe. 

Dr.  Barnes  has  devised  a  method  of  reducing  the 
foetal  head,  in  theory  simple  and  efficacious,  Avhich, 
however,  has  not  yet  undergone  adequate  practical 
testing  to  establish  it  amongst  obstetric  operations. 
The  instrument  used  is  the  6craseur,  furnished  with 
a  loop  of  steel  wire.  After  perforation,  the  crotchet 
is  passed  into  the  opening  made  by  the  perforator, 
and  held  by  an  assistant  so  as  to  steady  the  head  : 
the  wire  loop,  compressed  by  the  fingers,  is  then 
passed  over  the  crotchet  to  the  right  side  of  the  os 
uteri,  and  is  guided  over  the  anterior  part  of  the 
child's  head,  which  is  then  separated  by  working  the 
instrument.  The  segment  after  detachment  is  re- 
moved by  the  craniotomy  forceps,  Avhich  are  applied 
to  the  remaining  portion  of  the  head,  and  then  the 
foetus  is  extracted.  In  cases  of  extreme  pelvic  defor- 
mity a  second  or  even  third  application  of  the  6craseur 
may  be  required,  with  repeated  manipulations  to  effect 
the  evisceration  of  the  thorax  and  abdomen. 
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CHAPTER  XXVII. 

C^SARIAN  SECTION  OR  HYSTEROTOMY. 

This  operation,  the  forlorn  hope  of  the  obstetric  art, 
dates  from  the  earhest  times,  and  for  centuries  has 
been  the  theme  of  strenuous  argument  for  and  against. 
Laudatm-  ah  Ms,  culpatur  ah  illis.  It  has  been  eulogised 
in  glowing  strains  as  a  means  of  salvation  to  mother 
and  child ;  it  has  been  anathematised  in  unmeasured 
terms  as  certain  death  to  both.  The  Ceesarian  section 
is  indeed  the  most  formidable  of  obstetric  operations. 
Ascending  in  relative  gravity,  first  we  have  the  forceps, 
next  version,  then  craniotomy,  and  finally  the  opera- 
tion under  discussion.  It  is  of  course  wrong  to  resort 
to  it  so  long  as  other  and  less  objectionable  means 
are  available;  but  it  is  culpable  to  allow  a  patient  to 
be  lost  for  want  of  the  timely  performance  of  an 
operation  which,  though  greatly  to  be  dreaded,  yet 
has  saved  many  lives. 

In  order  that  Caesarian  section  may  not  prove  a 
forlorn  hope,  it  should  not  be  deferred  until,  as  too 
often  happens,  the  patient's  powers  are  reduced  to  the 
lowest  ebb.  It  is  greatly  to  be  feared  that  in  many 
cases  the  operation  has  been  performed  as  a  sort  of 
obstetric  absolution,  in  deference  to  the  rule  that  a 
woman  in  travail  should  not  be  allowed  to  die  un- 
delivered. The  conditions  Avhich  render  the  opera- 
tion necessary  are  pelvic  deformity,  pelvic  tumours, 
or  any  other  absolute  barrier  to  parturition.  The 
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kind  of  pelvic  distortion  most  frequently  encountered 
in  cases  requiring  Ctesarian  section  is  that  produced 
hy  osteomalacia.  This  disease,  when  far  advanced, 
divides  the  brim  into  two  parts,  from  collapse  of  the 
sacrum  and  iliac  bones,  and  thus  precludes  any  at- 
tempt at  vaginal  delivery ;  more  rarely,  rickets  pro- 
duces a  degree  of  deformity  sufficient  to  demand 
the  operation.  The  rare  form  of  spinal  malposition 
known  as  spondylolisthesis  may  render  it  necessary. 
It  may  be  required  also  in  occlusion  of  the  pelvic 
canal  by  osseous  or  malignant  tumours,  or  when 
malignant  disease  of  the  lower  segment  of  the  uterus 
has  rendered  the  cervix  undilatable.  Alonso  reports 
an  extraordinary  case  of  Csesarian  operation  for  the 
extraction  of  a  foetus,  which  was  retained  in  utero 
for  twenty-two  months  through  rigidity  of  the  os. 

Cpesarian  section  has  been  performed  immediately 
after  the  death  of  the  mother  with  the  view  of  saving 
the  infant's  life,  but  unless  the  operation  takes  place 
within  a  quarter  of  an  hour  after  death,  it  is  not 
likely  to  be  successful ;  the  difficulty  of  obtaining 
surgical  aid  at  the  exact  time  of  decease  makes  the 
post-mortem  operation  one  of  rare  occurrence. 

The  degree  of  pelvic  contraction  which  on  the 
Continent  is  held  to  necessitate  Caesarian  section  is 
estimated  at  from  2  to  2i-  inches  ;  but  in  this  country, 
with  so  much  space  at  his  command,  no  practitioner 
would  be  justified  in  resorting  to  this  formidable 
operation.  Delivery  has  been  effected  by  craniotomy 
through  an  antero-posterior  diameter  of  H  inch,  or 
even  less  :  it  is  a  question,  however,  whether,  when 
the  space  is  so  limited,  the  severe  bruising  which  the 
maternal  soft  structures  must  necessarily  undergo  is 
not  productive  of  as  much  danger  as  Csesarian  sec- 
tion. If  the  conjugate  diameter  of  the  brim  exceeds 
If  inch  without  further  obstruction  lower  down  the 
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pelvic  canal,  craniotomy  ought  to  have  the  prefer- 
ence ;  if  the  measurement  is  less,  hysterotomy  is  the 
only  alternative. 

The  maternal  mortality  is  very  great,  but,  as  before 
pointed  out,  a  large  part  of  this  is  owing  to  delay  in 
operating.    In  this  country  only  about  15  per  cent 
survive  f  but  on  the  Continent,  where  the  operation 
is  not  looked  upon  Avith  such  disfavour,  and  is  con- 
sequently not  delayed,  the  recoveries  average  about 
57  per  cent,  this  glaring  discrepancy  proving  that 
by  prompt  measures  the  death-rate  may  be  largely 
reduced.    Our  enlarged  experience  in  abdominal  sur- 
gery, derived  of  late  years  from  the  frequent  success- 
ful performance  of  ovariotomy,  cannot  fail  to  aid 
us  in  the  treatment  of  Cresarian  section,  and  tends 
to  encourage  the  hope  that  the  future  percentage 
of  deaths  will  place  Caesarian  section  in  a  far  more 
favourable  position  than  it  at  present  occupies.  The 
causes  of  death  include  shock  to  the  system,  hsemor- 
rhage,  and  peritonitis.    Shock  is  the  inevitable  result 
of  an  operation  of  this  magnitude,  and  the  ques- 
tion is — How  to  reduce  the  shock  to  the  minimum  1 
The  answer  is  obvious — Operate  before  the  patient 
has  lost  her  reserve  of  nerve  force,  and  give  chloro- 
form; or,  if  the  risk  of  vomiting  is  dreaded,  local 
anfesthesia  may  be  substituted.    HfBmorrhage,  though 
often  extremely  copious,  is  not  very  frequently  a 
direct  cause  of  death;  it  may  arise  from  two  sources 
— the  abdominal  walls  and  the  uterine  and  placental 
sinuses.     If  from  tlie  abdominal  walls  the  arteries 
should  be  taken  up  as  they  are  divided  ;  if  from 
the  womb  itself,  nothing  but  celerity  on  the  part  of 
the  operator,  together  with  manual  compression  of 
the  uterus  after  extraction,  Avill  check  the  flow.  A 
large  dose  of  ergot  before  operating  might  have 
some  restraining  effect.     Peritonitis,  including  me- 


296     (JUIDE  TO  THE  PI^ACTiCE  OF  MIDWIFERY. 


tritis,  a  great  source  of  daiigei',  may  supervene  within 
twenty-four  hours  from  tlie  operation,  or  after  an 
interval  of  several  days.    The  exposure  and  hand- 
ling of  the  peritoneum  are  theoretically  sufficient  to 
account  for  inflammation,  but  when  in  addition  to 
this  we  consider  the  primary  escape  of  blood  and 
liquor  amnii  into  its  cavity,  with  the  liability  to 
after-oozing  from  the  divided  coats  of  the  uterus,  it 
becomes  a  matter  of  no  surprise  that  inflammation 
after  hysterotomy  is  of  frequent  occurrence.  Here, 
however,  ovariotomy  affords  an  instructive  lesson. 
In  performing  that  operation  I  have  frequently  been 
compelled  carefully  to  sponge  out  the  peritoneal  cavity 
after  the  accidental  rupture  of  the  cyst,  and  extra- 
vasation of  its  contents,  a  procedure  taking  up  a 
considerable  time,  and  Avhich  of  necessity  has  in- 
volved much  exposure  and  handling,  yet  the  result 
has  been  favourable.    I  am  inclined  to  think  that 
the  muscular  coats  of  the  uterus  at  term  being  in 
a  state  of  incipient  degeneration  are  consequently 
not  in  a  good  condition  to  take  on  the  healing  pro- 
cess ;  and  that  this  state,  coupled  with  exhaustion 
of  the  systemic  powers,  is  to  be  taken  as  the  special 
factors  in  the  causation  of  asthenic  inflammatory 
action.    The  maternal  mortality  appears  to  be  greater 
in  cases  of  osteomalacia  than  in  rickets.    The  in- 
fantile mortality  is  greater  than  in  natural  labour, 
only  about  60  per  cent  of  the  children  being  born 
alive.    Dr.  Eadford,  hoAvever,  states  the  mortality 
to  be  only  half  per  cent  greater  than  in  ordinary 
births. 

The  Operation. — The  first  point  to  consider  is  the 
period  when  the  operation  should  be  performed.  Is 
it  better  to  wait  until  the  uterus  has  begun  to  act 
from  physiological  impulse,  or  to  anticipate  the  action 
by  artificial  means  'i    It  is  undoubtedly  better  to  have 
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the  womb  in  fiction  before  operating,  in  order  that 
the  OS  may  be  open  ;  but  as  uterine  action  may  occur 
at  an  unexpected  time  when  efficient  assistance  cannot 
be  obtained,  Barnes  recommends  the  artificial  induc- 
tion of  labour  within  the  last  fortnight  of  gestation. 
This  as  a  matter  of  course  can  be  done  only  in 
cases  where  the  condition  of  the  pelvis  is  known 
beforehand  ;  if  the  deformity  is  discovered  only  after 
the  commencement  of  labour,  all  we  can  do  is  to 
definitely  determine  without  loss  of  time  whether 
the  operation  is  necessary,  and  if  so,  forthwith  to 
perform  it.  Winckel  is  of  opinion  that  the  end  of 
the  first  stage  is  the  best  time  to  operate.  Greenhalgh 
strongly  urges  its  performance  before  the  rupture  of 
the  membranes. 

The  chloroformed  patient  is  placed  on  her  back 
on  a  table,  and  her  bladder  emptied.  It  has  been 
recommended  to  determine  the  position  of  the  pla- 
centa by  auscultation,  but  as  the  so-called  placental 
bruit  does  not  indicate  the  placental  attachment  with 
any  certainty,  the  endeavour  will  most  likely  be 
futile;  and,  indeed,  if  we  know  that  the  placenta  is 
attached  to  the  front  wall  of  the  uterus,  we  cannot 
alter  the  line  of  incision  sufficiently  to  avoid  it.  An 
incision  is  now  made  along  the  linea  alba,  from  just 
below  the  umbihcus,  to  within  two  inches  of  the 
pubis,  and  the  tissues  divided  seriatim  until  the 
peritoneum  is  reached,  when  a  small  opening  is  made 
so  as  to  admit  one  or  two  fingers  of  the  left  hand  to 
act  as  a  director  for  the  knife.  The  peritoneum  is 
then  divided  to  the  full  extent  of  the  primary  in- 
cision, the  abdominal  walls  being  carefully  supported 
by  assistants  on  each  side.  The  uterus  is  now 
opened  parallel  with  the  abdominal  incision,  avoiding 
the  fundus  and  cervix  where  the  circular  fibres  are 
most  abundant,  lest  the  wound  should  afterwards 
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gape.  When  tlie  uterine  cavity  is  reached,  AVinckel 
advises  that  an  assistant  should  pass  the  fingers  of 
each  hand,  tlie  one  to  tlie  top  and  the  other  to  the 
bottom  of  the  opening,  and  lift  up  the  uterus  so  as  to 
bring  it  into  close  contact  with  the  abdominal  walls, 
and  thus,  at  the  same  time,  prevent  pi'otrusion  of 
the  intestines,  and  escape  of  blood  and  liquor  amnii 
into  the  peritoneal  cavity.  If  the  placenta  lies 
immediately  in  front,  the  hand  must  be  passed 
between  it  and  the  uterine  wall  until  the  membranes 
are  reached,  which  must  then  be  ruptured  and  the 
child  extracted,  care  being  taken  that  the  uterus  does 
not  by  a  sudden  contraction  close  upon  the  head  and 
grasp  it  so  firmly  as  to  necessitate  a  second  incision 
ere  it  can  be  liberated ;  as  this  accident  has  happened, 
it  is  well  to  bear  in  mind  that,  in  some  cases,  there 
is  a  special  irritability  of  the  uterus  exciting  it  to 
sudden  and  powerful  contraction.  The  placenta  is 
then  removed,  when,  in  favourable  cases,  the  uterus 
contracts,  checking  htemorrhage  and  closing  the 
Avound.  I  have  seen  three  cases  of  Caesarian  section, 
and  in  two  of  them  I  myself  operated.  In  two  of 
these  operations  we  experienced  considerable  difficulty 
in  inducing  uterine  contraction,  but  at  last  succeeded 
by  the  aid  of  Faradisation,  and  this  agent  I  strongly 
recommend  in  similar  cases.  Some  operators  apply 
sutures  to  assist  in  keeping  the  edges  of  the  wound 
in  apposition.  Either  silk  or  silver  wire  may  be  used. 
If  silk  is  used  with  the  uninterrupted  suture,  one  end 
should  be  passed  through  the  os  uteri  into  the  vagina, 
so  that  the  silk  may  be  Avithdrawn  when  union  is 
supposed  to  have  taken  place.  Winckel,  Avho  has 
had  great  experience  in  this  operation,  neA^er  uses 
sutures.  When  the  uterus  is  well  contracted,  tAvo 
things  yet  remain  to  be  done  before  closing  the  ab- 
dominal Avound :   first,  by  means  of  soft  sponges 
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wruii"-  out  of  warm  water,  tlie  peritoneal  cavity 
should  be  carefully  freed  from  the  blood  or  hquor 
amnii  which  may  have  escaped  luto  it ;  and  second 
it  should  be  ascertained  that  the  os  uteri  is  open,  and 
any  clots,  likely  to  prevent  or  retard  the  exit  ot  the 
lochia!  discharge,  should  be  cleared  away.  All  bleed- 
ing being  stopped,  the  incision  in  the  abdominal  pari- 
etes  is  closed  with  interrupted  sutures  passed  through 
the  entire  structures  so  as  to  bring  the  divided  edges  of 
the  peritoneum  into  apposition.  The  wound  is  then 
covered  with  a  light  dressing,  the  catheter  passed 
when  required  for  the  first  few  days,  and  the  sutures 
removed  on  the  fourth  or  fifth  day  unless  there  is 
great  tympanitic  distension,  in  which  case  they  must 
be  allowed  to  remain  some  days  longer.  The  general 
treatment  is  regulated  by  the  exigencies  of  each  case. 

The  great  fatality  attending  the  performance  of 
Cffisarian  section  has  led  to  the  suggestion  that  the 
uterus,  after  being  emptied  by  abdominal  section, 
should  be  removed.     The  risk  of  leaving  hi  the 
abdomen  a  wounded  organ  with  a  communication 
between  its  cavity  and  that  of  the  peritoneum  is  thus 
avoided.    The  merit  of  first  suggesting  the  operation 
is  due  to  Dr.  Cavallini  (1769).    Dr.  Blundell  (1823-8) 
performed  a  series  of  comparative  experiments  on 
pregnant    rabbits,   in    some   performing  ordinary 
Ctesarian  section,  in  others  removing  the  uterus  as  a 
subsequent  step,  with  results  in  favour  of  the  latter 
operation.    In  1869  Dr.  Hover  of  Boston  first  per- 
formed the  operation  on  a  woman,  on  account  of 
obstruction  to  delivery  caused  by  a  uterine  fibroid  ; 
the  patient  died.    In  1874  Professor  Porro  of  Pavia 
repeated  the  experiments  with  rabbits  without  know- 
ledge of  Blundell's  prior  observations,  or  those  of 
Dr.  Fogliata  of  Pisa,  which  were  also  made  in  1874. 
To  Dr.  Porro  belongs  the  credit  of  establishing  the 
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operation — now  known  by  bis  name — on  a  practical 
footnig.  Tbo  earlier  steps  of  the  operation  are 
identical  with  ordinary  Ca3sarian  section.  After 
removal  of  the  foetus  and  placenta,  the  uterus  is  lifted 
out  of  the  abdomen  and  secured  just  above  the  os 
internum  either  with  ligatures,  wire  girdle  (serre- 
nceud  of  Cintrat),  chain  6craseur,  or  clamp.  Tlie 
organ  is  then  ablated  above  the  constriction,  the 
stump  being  left  in  the  abdominal  wound,  as  in  cases 
of  ovariotoijiy,  where  the  pedicle  is  not  returned  into 
the^  abdomen.  The  operation  is  performed  Avilh 
antiseptic  precautions,  and  a  drainage-tube  is  placed 
in  the  pelvic  cavity.  The  operation  has  been  modi- 
fied l)y  making  the  abdominal  incision  large  enough 
to  allow  the  uterus  to  be  turned  out  of  the  abdomen  ■ 
the  cervix  is  then  constricted  Avith  cord  or  wire,  the 
uterus  opened,  the  child  removed,  and  the  organ 
afterwards  ablated  as  above  described.  The  object 
of  this  modification  is  to  prevent  any  blood  or  other 
fluid  finding  its  way  into  the  abdominal  cavit}^  This 
method  of  performing  the  operation  materially  in- 
creases the  risk  to  both  mother  and  child.  Dr. 
Harris  of  Philadelphia,  Avho  has  tabulated  thirty-six 
cases  of  Porro's  operation,  considers  the  operation 
can  lay  claim  to  two  advantages  over  ordinary 
Caesarian  section. 

1.  The  wound  originally  within  the  abdomen  is 
treated  virtually  without  the  body,  where  it  can  be 
observed  and  dressed  to  the  best  advantage. 

2.  There  is  no  bleeding  or  gaping  uterine  wound  ; 
no  lochial  discharge  ;  no  escape  of  fluids  into  the 
abdominal  cavity  from  the  uterus ;  and  no  uterine 
sinuses  to  absorb  noxious  matters,  set  up  phlebitis 
or  metritis.  The  fact  that  the  operation  unsexes  the 
patient  has  been  advanced  as  an  objection  to  its  per- 
formance; but,  considering  the  nature  of  the  cases 
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which  demand  the  operation,  I  slunUd  look  upon  this 
result,  on  the  contrary,  as  a  distuict  gam.  Dr. 
Godson  has  also  tabulated  129  cases  of  true  Porro 
operation,  including  one  of  his  own,  the  only  suc- 
cessful case  to  both  mother  and  child  which  has  yet 
occurred  in  this  country. 

Gastro-Elytrotomy,  a  substitute  for  Caesarian  section, 
was  proposed  some  years  ago,  but  received  little 
attention  until  Professor  Thomas,  of  New  York,  quite 
recently  revived  the  operation  under  the  name  Laparo- 
Elytrotomy,  from  AaTrapa,  the  flank,  'iXvTpov,  the 
vagina,  and  to/x/;,  a  cut.  In  this  operation  the 
peritoneum  is  not  opened,  and  consequently  the 
danger  of  peritonitis,  one  of  the  great  evils  of  Caesarian 
section,  is  considerably  reduced.  The  operation  is 
thus  described  by  Dr.  Thomas  :  The  patient  having 
been  etherised  is  placed  upon  a  firm  table,  and  the 
OS  fully  dilated  with  Barnes'  bags.  An  incision  down 
to  the  peritoneum  is  made  from  the  symphysis  pubis 
to  the  anterior  superior  spine  of  the  ilium;  the 
peritoneum  is  lifted  up  by  the  fingers,  or  by  metallic 
retractors,  until  the  junction  of  the  uterus  with  the 
vagina  is  reached.  By  means  of  a  metallic  sound 
passed  through  the  vulva  the  vagina  is  made  to  pro- 
trude in  the  wound,  and  is  divided  at  its  juncture 
with  the  cervix,  Avhich  is  then  drawn  into  the  iliac 
fossa.  The  child  is  now  extracted  through  the 
dilated  os  by  version,  the  placenta  removed,  and  the 
uterus  made  to  contract  firml}^  The  iliac  fossa  is 
then  washed  out  by  a  stream  of  warm  water  intro- 
duced through  the  abdominal  wound  and  allowed  to 
escape  through  the  vagina,  after  which  the  abdominal 
Avound  is  closed  by  interrupted  sutures.  The  vagina 
is  syringed  out  every  five  hours  Avith  carbolised  water, 
the  nozzle  of  the  syringe  being  carried  through  the 
vaginal  opening,  and  the  fluid  forced  through  that  in 
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the  abdomen.  In  this  oponitioii  the  great  danger  to 
be  apprehended  is  haemorrhage  iVom  the  vaginal 
arteries,  though  it  has  not  occurred  in  tlic  cases 
liitlierto  operated  upon.  Dr.  Tliomas  thinks  tliat 
ha^morrliage  could  be  controlled  by  means  of  ligatures, 
the  actual  cautery,  or  styptics. 

Ahdomiiial  Section,  or  Gadrulomy,  after  rupture  of 
the  uteru.s,  is  performed  in  the  same  manner  as  Ctesar- 
ian  section,  except,  of  course,  so  far  as  the  uterine 
incision  is  concerned. 

Symphyseotomy. — About  the  middle  of  the  last  cen- 
tury, Sigault,  a  French  student  of  medicine,  proposed 
an  operation  thus  named  as  a  substitute  for  Ctesarian 
section.  It  now  no  longer  ranks  amongst  obstetric 
operations;  there  is  therefore  no  need  to  do  more  than 
explain  that  it  consisted  in  bisecting  the  symphysis 
pubis  in  order  to  allow  the  innominate  bones  to 
separate,  so  as  to  increase  the  dimensions  of  the  pelvic 
canal.  Now,  as  the  sacro-iliac  synchondrosis  is  not 
a  movable  joint,  it  is  plain  that  very  little  separation 
of  the  bones  can  take  place  Avithout  rupture  of  the 
sacro-iliac  ligaments,  and  moreover,  that  any  increase 
in  the  pelvic  diameters  thus  obtained  is  principally 
confined  to  the  oblique,  whereas  the  antero-posterior 
diameter,  which  is  generally  the  seat  of  obstruction, 
undergoes  scarcely  any  enlargement.  For  a  time  the 
operation  excited  considerable  attention  in  Paris, 
but,  Avith  the  exception  of  an  attempt  to  revive  it 
in  another  form,  it  has  passed  into  Avell -merited 
oblivion. 
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CHAPTER  XXVIII. 

PUERPERAL  CONVULSIONS. 

Under  the  generic  title  Puerperal  Convulsions,  several 
distinct  forms  of  convulsive  seizure  are  included, 
which,  by  different  authorities,  have  been  classified 
in  various  ways.  The  most  simple  plan,  I  think,  is 
to  set  aside  attacks  of  a  hysterical  and  an  apoplectic 
nature,  and  then  to  consider  («)  puerperal  convulsions 
proper  Avithout  renal  complication;  and  (b)  convul- 
sions associated  with  albuminuria  from  confirmed 
Bright's  disease,  or  from  passive  congestion  of  the 
kidneys,  resulting  solely  from  the  gravid  state. 

Hysterical  Convulsions,  as  may  be  readily  supposed, 
are  confined  to  females  of  highly  nervous  and  sensi- 
tive temperament.  The  attacks  usually  occur  either 
during  gestation  or  after  parturition,  rarely  during 
labour,  and  are  excited  mainly  by  mental  distress  or 
violent  emotion. 

The  symptoms  are  those  of  ordinary  hysteria — pre- 
monitory fits  of  sighing,  sobbing,  and  laughing,  fol- 
lowed by  a  convulsive  seizure,  easily  discriminated, 
however,  from  true  puerperal  convulsion  by  the  ab- 
sence of  spasm  of  the  glottis  and  frothing  from  the 
mouth.  Sudden  affusion  of  cold  water  cuts  short  the 
attack,  and  thus  completes  the  diagnosis.  If  the 
attack  comes  on  during  labour,  the  patient  evinces 
the  utmost  repugnance  to  vaginal  examinations,  and 
will  sometimes  stretch  herself  at  full  length,  with  her 
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legs  and  nates  lirnily  compressed,  and  lier  whole  Ijody 
in  a  state  of  opistliotonos,  so  as  to  render  investigation 
almost  impossible,  and  if  the  attendant  does  manage 
to  reach  the  vagina,  the  presence  of  the  hand  brings 
on  another  convulsion.  At  other  times  she  will 
violently  jerk  herself  about  the  bed,  complaining 
loudly  and  bitterly  of  her  sufferings. 

Attention  to  the  state  of  the  stomach  and  bowels, 
the  taking  of  regular  exercise  with  carefully  regulated 
diet,  and  the  avoidance  of  any  mental  agitation,  will 
tend  to  prevent  an  attack.  If  the  fit  occurs  during 
labour,  cold  water,  and  a  certain  firmness  of  manner 
on  the  part  of  the  attendant,  will  go  a  long  way 
towards  subduing  it. 

AjJO'pledic  Conmilsions. — The  attack  usually  comes 
on  during  labour,  and  is  generally  the  result  of  violent 
muscular  exertion  and  prolonged  retention  of  the 
breath  during  the  later  part  of  the  expulsatory  stage, 
producing  either  congestion  or  eflusion,  similar  to 
ordinary  apoplexy. 

Symptoms. — Pain  and  excessive  throbbing  in  the 
head,  injection  of  the  conjunctivae,  followed  by  a  con- 
vulsive seizure  which  leaves  the  patient  insensible, 
with  fixed  pupils  (either  contracted  or  dilated),  ster- 
torous breathing,  and  a  slow,  laboured  pulse.  If  the 
attack  is  slight  (congestive),  consciousness  in  a  short 
time  returns,  the  patient  simultaneously  regaining 
the  full  possession  of  her  bodily  movements ;  if  the 
attack  is  more  severe,  paralysis  remains  after  return 
of  consciousness.  In  fatal  cases  the  coma  deepens, 
death  coming  on  without  any  return  to  consciousness. 

Treatment. — -Cold  applications  to  the  head,  vesica- 
tion of  the  neck,  and  sharp  purgatives,  as  pulvis  jalapas 
CO.,  croton  oil,  or  elaterium.  If  the  congestion  is  verj'- 
marked,  venesection  will  afford  immediate  relief,  and 
in  appropriate  cases  should  be  promptly  resorted  to. 
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in  order  if  possible  to  reduce  tlie  pressure  of  the 
vascular  system  before  the  occurrence  of  eftusion. 
Delivery  should  be  effected  cas  speedily  as  possible, 
artificial  assistance  being  rendered  if  necessary. 

Puerperal  ConvuJsiovs  of  the  epileptiform  class, 
which  supervene  without  renal  mischief,  are  the  result 
of  disturbance  of  the  nervi-motor  functions,  originat- 
ing in  an  altered  condition  of  the  nervous,  genital,  or 
alimentary  systems,  and  are  sometimes  due  to  certain 
-forms  of  toxaemia,  chiefly  that  produced  by  carbonic 
acid. 

Dr.  Tyler  Smith  divided  puerperal  convulsions  into 
those  of  centric  and  eccentric  origin ;  the  centric  in- 
cluding disorders  of  the  cerebro-spinal  centres  result- 
ing from  hypertemia,  anaemia,  and  the  presence  of 
certain  poisonous  elements  in  the  blood,  together 
with  causes  of  a  purely  psychical  derivation,  either 
prolonged,  as  in  the  case  of  mental  depression  pro- 
duced in  an  unmarried  woman  through  a  keen  sense 
of  the  degradation  involved  in  her  sexual  lapse,  or  im- 
mediate, as  from  the  receipt  of  unexpected  news — as, 
for  example,  the  loss  or  unlooked-for  return  of  hus- 
band or  other  dear  friend.  Hyperajmia  of  the  cerebral 
or  spinal  centres  or  of  their  meninges,  j^roduces  con- 
vulsions by  mechanical  pressure,  which,  if  confined  to 
the  cerebrum,  induces  a  tendency  to  coma ;  if  to  the 
medulla  oblongata,  the  tendency  is  to  convulsions. 
Extreme  auEsmia  likewise  produces  convulsions  by 
disturbing  the  balance  of  pressure  in  the  nervous 
centres.  Dr.  Angus  Macdonald,  in  his  monograph  on 
Puerperal  Eclamp,sia,  says  : — "  It  is  highly  probable 
that  in  cases  of  puerperal  eclampsia  in  which  the 
kidneys  are  perfectly  sound,  irritation  originating  '  in 
the  uterus  and  terminating  in  an  eclampsic  seizure, 
acts  by  irritating  reflexly  the  vaso-motor  centre  in 
the  medulla  oblongata,  and  thus  inducing  sudden 
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anajuiia."  Convulsions  from  antemia  may  be  wit- 
nessed in  cases  of  sudden  and  violent  bleeding.  1 
have  seen  them  occur  during  the  last  stage  of  violent 
and  persistent  hsematemesis.  Further,  the  pressure 
of  the  gravid  uterus  on  the  diajdrragm,  l)y  impeding 
respiration,  may  mterfere  with  the  due  elimination  of 
carbon  from  the  blood,  and  another  source  of  im- 
purity is  derived  from  the  excrementitious  matter  of  : 
the  foetus,  which  has  to  be  eliminated  through  the 
maternal  system ;  the  presence  in  the  blood  of  the 
elements  of  bile  also  exercises  a  morbid  influence 
upon  the  nervous  centres,  especially  upon  the  spinal 
cord. 

Amongst  the  eccentric  influences  are  those  reflected 
from  the  genital  system,  a  transient  convulsive  move- 
ment not  unfrequently  occurring  at  the  moment  the 
head  passes  through  the  os  uteri  into  the  vagina,  or 
when  it  emerges  through  the  vulva.  In  ordinary  cases 
this  amounts  merely  to  a  slight  rigor,  but,  if  there  is 
any  excess  of  nervous  irritability,  a  more  or  less  severe 
convulsion  ensues  ;  and  Avhen  this  peculiar  irritability 
exists,  a  recurrence  of  the  attack  will  generally  take 
place  on  the  introduction  of  the  hand  into  the  vagina, 
especially  if  any  attempt  is  made  to  dilate  the  os 
uteri,  or  to  detach  the  placenta  manually. 

Irritation  from  the  alimentary  canal  may  proceed 
from  faecal  accumulation,  produced  through  pressure 
of  the  uterus  on  the  bowels  interfering  Avith  their 
action.  Vesical  calculi  and  retention  of  urine  have 
been  known  to  act  as  exciters  of  reflex  action. 

Symptoms. — Puerperal  convulsions  generally  come 
on  either  immediately  before  or  during  the  progress 
of  labour.  The  attack  may  be  preceded  by  premoni- 
tory signs,  such  as  restlessness,  giddiness,  throbbing 
of  the  temples,  or  ringing  in  the  ears.  The  crisis, 
perhaps,  occurs  at  the  acme  of  a  pain  ;  for  a  moment 
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the  eyes  are  fixed  and  the  body  rigid.  The  face  is 
the  starting-point  of  muscular  contraction,  the  eyes 
being  upturned  violently,  exhibiting  the  whites  only, 
with  one  corner  of  the  mouth  drawn  to  the  side. 
The  spasmodic  movements  rapidly  extend  to  the  trunk 
and  extremities  ;  the  neck  swells,  its  vessels  become 
prominent,  the  larynx  is  spasmodically  closed,  and  the 
face  is  congested  and  of  a  purple  colour.  This  condi- 
tion lasts  fifteen  or  twenty  seconds,  and  is  followed 
by  clonic  convulsions  which  contort  the  whole  frame  ; 
frothy  mucus,  sometimes  tinged  with  blood  from  the 
bitten  tongue,  oozes  from  the  mouth  ;  the  circulation 
is  impeded  by  spasm  of  the  diaphragm  and  thorax,  so 
that  attempts  at  expiration  produce  a  peculiar  hissing- 
sound,  the  unoxygenised  blood  imparting  a  dusky 
hue  to  the  skin,  especially  to  that  of  the  extremities  ; 
the  eyelids  quiver,  the  eyeballs  are  contorted  in  a 
horrible  manner,  and  the  patient  is  now  totally  insen- 
sible to  external  impressions.  The  spastic  contractions 
continue  for  two  or  three  minutes,  or  more,  according 
to  the  severity  of  the  attack,  and,  as  they  subside, 
respiration  becomes  more  regular,  the  swelling  of 
the  neck  and  face  passes  away,  the  surface  gradually 
assumes  its  natural  colour,  leaving  a  period  of  coma 
varying  in  duration  from  a  few  seconds  to  several 
hours.  The  pulse  at  first  is  full  and  bounding, 
but  during  the  convulsions  it  becomes  quick  and 
feeble. 

A  very  intense  attack  may  destroy  the  patient 
during  the  condition  of  tonic  spasm,  or  the  comatose 
state  may  persist  with  repeated  return  of  the  convul- 
sive movements,  which  either  subside  after  a  time  or 
cease  only  with  the  death  of  the  sufferer.  When  the 
patient  recovers  she  is  totally  oblivious  of  what  has 
happened,  and  recognises  the  results  only  in  the  shape 
of  muscular  pain,  with  general  weakness  and  fatigue. 
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As  a  rule,  an  attack  docs  not  iniluence  the  course  of 
labour,  but  in  some  instances  it  accelerates  delivery 
in  a  marked  degree. 

Treatment. — The  occurrence  of  prcmonitoiy  symp- 
toms warns  us  to  trace  out  the  cause,  and,  if  possible, 
to  remove  it.  An  overloaded  stomach  or  rectum 
must  be  relieved  by  emetics,  purgatives,  or  enemata  ; 
retention  of  urine  by  the  catheter ;  mammary  irrita- 
tion by  soothing  applications,  and  the  subcutaneous 
injection  of  morphia. 

During  the  attack  it  is  needful  to  take  the  pre- 
cautions observed  in  ordinary  epileptic  seizures, 
as  placing  a  piece  of  cork  between  the  teeth,  and 
as  far  as  possible  restraining  the  patient  from  injur- 
ing herself  by  violent  muscular  movements,  and  to 
counteract  the  nervous  excitation  by  fitting  means. 
Indiscriminate  bleeding  was  the  panacea  of  the 
fathers  of  physic,  as  the  attack  Avas  invariably 
assumed  to  be  congestive  in  character ;  at  the  pre- 
sent day  there  is  some  danger  of  veering  to  the 
opposite  extreme,  and  of  neglecting  venesection  alto- 
gether. In  certain  cases,  where  the  plethoric  habit  of 
the  patient  shows  itself  in  suffusion  of  the  eyes,  with 
other  signs  of  cerebral  congestion,  abstraction  of  blood 
produces  a  marked  and  immediate  improvement. 
The  question  of  depletion,  therefore,  ought  not  to  be 
dismissed  without  due  consideration.  A  free  and 
immediate  evacuation  of  the  bowels  by  the  aid  of 
some  brisk  cathartic,  as  pulvis  jalapEe  co.  with  or  with- 
out calomel,  or  elaterium  or  croton  oil,  if  the  patient 
is  insensible,  Avill  usually  produce  a  good  effect. 

The  plan  of  general  treatment  most  in  accordance 
Avitli  modern  views  is  to  subdue  the  nervous  excita- 
tion by  means  of  anodynes  and  ana3sthetics.  Opium 
lias  been  largely  used,  but  of  late  years  chloroform 
and  its  congener  chloral  hydrate  have  supplanted 
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it.  No  remedy  produces  efiects  so  immediate  in 
subduing  convulsions  as  chloroform  administered 
when  the  attack  seems  imminent.  It  will  generally 
cut  the  fit  short,  or  at  least  mitigate  its  violence,  iu  a 
surprising  manner.  During  the  extreme  difficulty  m 
respiration  the  inhalation  should  be  stopped,  to  be 
afterwards  renewed  when  spasm  has  ceased,  and  the 
effects  of  the  drug  may,  if  necessary,  be  kept  up 
for  a  prolonged  period.  Chloral  hydrate  may  be  ad- 
vantageously employed  to  supplement  the  effects  ot 
cidoroform,  and  so  to  ward  off  impending  danger. 
Chloral  should  be  given  somewhat  freely — thirty  or 
forty  grains  at  intervals — until  the  desired  effect  is 
produced,  and  if  administration  by  the  mouth  is  diffi- 
cult, it  may  be  given  in  the  form  of  an  enema.  In 
these  cases  Dr."  Fordyce  Barker  prefers  the  hypo- 
dermic injection  of  morphia  to  chloral. 

The  application  of  cold  to  the  head  is  often  of 
great  service;  it  should  be  continuously  applied, 
otherwise  it  will  tend  to  counteract  the  effect  of 
the  anjesthetic. 

To  epitomise  the  treatment :  After  attending  to 
any  special  condition,  as  extreme  cephalic  congestion 
or  alvine  constipation,  place  the  patient  completely 
under  the  influence  of  an  ansesthetic,  to  the  extent 
of  entirely  suspending  voluntary  muscular  move- 
ment, and  so  to  remove  pressure  from  the  vascular 
system.  If  necessary,  the  antesthetic  condition  may 
be  maintained  for  hours  until  delivery  is  accomplished 
or  the  nerve-storm  has  passed  away. 

It  now  remains  to  con,sider  what  steps  ought  to  be 
taken  Avith  regard  to  the  contents  of  the  uterus. 
Here  again  a  radical  change  in  treatment  has  taken 
place ;  the  rule  formerly  acted  upon  was  simply  to 
hasten  delivery  in  every  case,  but  it  is  now  deemed 
better  practice  not  to  interfere  without  special  indi- 


310     OUIDE  TU  'I'llF.  PRACTICE  OF  MIUWIFKRY. 


cations.  If  the  patient  gets  rapidly  exhausted,  and 
the  attack  undergoes  no  diminution  in  intensity, 
steps  must  be  judiciously  taken  to  promote  delivery. 
The  OS  usually  dilates  readily  under  the  influence  of 
the  chloral ;  if,  however,  it  proves  obstinate,  one  of 
Barnes'  bags  may  be  used,  and  when  the  os  is  full}' 
dilated  the  membranes  should  be  ruptured.  If  arti- 
ficial delivery  is  necessary,  the  forceps  is  to  be  pre- 
ferred to  version  (in  the  absence  of  any  special  reason 
in  its  favour),  as  the  passing  of  the  blades  causes  less 
irritation  to  the  uterus  than  the  introduction  of  the 
hand  or  arm ;  if  version  is  necessary,  the  bi-polar 
method  may  be  tried.  Dr.  Fordyce  Barker  thus 
sums  up  the  position  : — "Whenever  delivery  by  art 
can  be  effected  with  less  irritation  than  would  be 
produced  by  the  continuance  of  the  child  in  the  par- 
turient canal,  it  should  be  resorted  to." 

Convulsions  after  delivery  must  be  treated  on  the 
same  general  principles. 

Puerperal  Convulsions  associated  with  Alhuminuria. — 
The  presence  of  albumen  in  the  urine  of  pregnant 
women  has  of  late  years  been  recognised  as  a  very 
common  occurrence.  It  may  exist  in  quantity  so 
small  as  to  produce  no  apparent  effect  on  the  system, 
and  reveal  itself  only  to  the  most  delicate  chemical 
tests,  or  it  ma}^  exist  to  such  an  extent  as  to  cause 
the  urine  to  solidify  on  the  application  of  heat,  and 
give  rise  to  some  of  the  most  fatal  diseases  of 
pregnancy. 

Puerperal  albuminuria  manifests  itself  under  two 
conditions,  viz.  Bright's  disease  and  passive  conges- 
tion. Bright's  disease  may  be  a  mere  coincidence, 
since  impregnation  ma}^  occur  in  a  female  who  is 
already  suffering  from  the  disease,  or  the  disease 
itself  may  come  on  from  independent  causes  during 
the  gravid  state.    The  etiology  of  passive  conges- 
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tiou  1-esultaut  upon  pregnancy  has  not  yet_  been 
clearly  set  forth.     It  has  been  proved  experiment- 
ally that  pressure  on  the  renal  veins  will  produce 
albuminuria  by  causing  distension  of  the  renal  capil- 
laries, and  so  favouring  transudation  of  the  fluid  con- 
stituents of  the  blood  through  their  walls.  ihis 
theory  has  been  applied  to  the  albuminuria  of  preg- 
nancy by  supposing  that  the  gravid  uterus  compresses 
the  eraulgent  veins  of  the  kidneys ;  and  m  support 
of  this  view  it  is  stated  that  albuminuria  is  more 
frequent  in  primiparce  than  multipara3,  on  account  of 
the  less  yielding  condition  of  the  abdominal  walls, 
which  thus  exercise  more  pressure  on  the  uterus. 
Dr.  Brown-Sequard  placed  a  patient  with  albuminuria 
in  such  a  position  that  direct  pressure  of  the  uterus 
was  taken  off  the  renal  veins,  and  after  ^  a  time  the 
albuminuria  disappeared,  but  on  the  patient  resum- 
ing the  ordinary  attitude  the  albumen  returned. 

°The  fact  that  albuminuria  usually  occurs  towards 
the  end  of  gestation,  when  the  uterus  is  fully  devel- 
oped, tends  to  corroborate  this  view.  Cases  have 
been  also  observed  where  the  urine  was  free  from 
albumen  up  to  the  end  of  gestation,  but  that  after 
delivery  it  became  present  in  abundance,  thought  to 
be  due  to  muscular  contraction  compressing  the  renal 
veins. 

On  the  other  hand,  we  have  immunity  from  albu- 
minuria not  only  in  the  majority  of  pregnant  women, 
but  in  cases  of  ovarian  and  other  abdominal  tumours, 
where,  to  say  the  least,  the  pressure  equals  that  which 
exists  in  pregnancy. 

The  position  of  the  renal  veins  also  affords  strong 
evidence  against  the  theory  of  compression.  Heller 
traced  the  course  of  the  left  renal  vein — the  one 
most  liable  to  compression — and  found  in  the  great 
majority  of  cases  that  it  crossed  the  vertebral  column 
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immediately  ubovo    the    .second    luiubar  vei'tebra. 
Bartells  points  out  tliat  it  woidd  necessitate  the 
Ijending  back  of  the  uterus  at  a  considerable  angle,  just 
above  the  pelvic  inlet,  to  enable  it  to  touch  with  its 
posterior  wall  the  body  of  the  second  lundjar  vertebra, 
and  that  such  a  flexion  is  rendered  impossible  by  the 
attachments  of  the  round  ligament.     In  autopsies 
made  in  the  bodies  of  women  far  advanced  in  preg- 
nancy, Bartells  found  that,   at  the  level  of  the 
second  lumbar  vertebra,  a  consideral^le  space  exists 
between  the  uterus  and  the  vertebral  column.  The 
pathological  changes  in  the  kidneys  are  also  of  a 
kind  which  do  not  result  from  venous  congestion, 
but  Avhich  agree  with  the  changes  produced  by 
parenchymatous  nephritis.    The  kidneys  are  larger 
than  normal  from  increase  in  the  cortical  portion, 
which  is  antemic,  pale  in  colour,  and  soft  in  texture. 
The  pyramidal  portion  is  highly  congested  and  of  a 
deep  red  colour,  affording  a  marked  contrast  with 
the  cortex.     The  capsule  is  tightly  stretched  and 
peels  off  readil.y.     The  left  kidney  never  suffers 
singly,  nor  is  it  affected  to  a  greater  extent  than  the 
right,  as  it  probably  would  be  were  the  disease  pro- 
duced by  mechanical  compression  of  the  renal  veins. 
The  rapid  disappearance  of  albumen  from  the  urine 
after  delivery  has  been  adduced  in  favour  of  the 
causation  of  the  disease  by  compression  of  the  renal 
veins.    The  striking  alteration  of  the  vascular  .system 
after  labour  is,  however,  quite  sufficient  to  account 
for  a  speedy  change  in  the  state  of  the  kidneys. 
Moreover,  the  return  of  the  kidneys  to  the  nornial 
performance  of  their  functions  is  not  always  so 
immediate  as  has  been  stated;  I  have  frequently 
found  albumen  many  weeks,  or  even  mouths,  after 
labour.    There  is  a  marked  tendency  to  nephritis  in 
multiple  pregnane}^,  so  much  so,  that  Litzmann  utilises 


PUERPERAL  CONVULSIONS. 


313 


this  fact  for  diagnostic  purposes,  and  decides  against 
the  probability  of  twin  gestation  when  the  urine  is 
free  from  albumen.  This  tendency  to  nephritis  m 
multiple  pregnancy  appea,rs  to  favour  the  theory 
of  venous  compression,  but  Litzmann  states  that  an 
equal  distension  of  the  uterus  from  hydramnios  is 
unattended  by  albuminuria;  wc  are  therefore  com- 
pelled to  admit  that  there  must  be  some  cause  for 
nephritis  in  multiple  pregnancy  other  than  excessive 
bulk  of  the  uterus.  Although  the  parenchymatous 
'  nephritis  of  pregnancy  does  not  produce  the  amount 
of  organic  change  in  the  kidneys  that  is  frequently 
met  with  in  cases  of  scarlatinal  and  other  analogous 
forms  of  the  disease,  the  resultant  ura;mic  symptoms 
are  much  more  common  and  more  violent.  Labour  is 
doubtless  a  considerable  factor  in  the  production  of 
eclampsia,  as  will  be  presently  shoAvn,  but  there  still 
remains  a  marked  predisposition  to  eclampsia,  both 
before  and  after  labour,  in  pregnant  women  affected 
with  nephritis.  This  has  been  attributed  to  a  watery 
condition  of  the  blood, 'and  to  the  retention  in  it 
of  effete  matters ;  there  is,  however,  much  to  be 
explained  about  the  entire  subject.  I  agree  with 
Bartells  in  thinking  that  no  satisfactory  explanation 
of  the  causation  of  the  nephritis  of  pregnancy  has,  as 
yet,  been  propounded. 

When  the  connection  betAveen  albuminuria  and 
convulsions  was  first  discovered,  it  was  inferred  that 
their  mutual  relation  was  simply  that  of  cause  and 
effect.  According  to  Braun,  convulsions  are  due  to 
the  presence  of  urea  in  the  blood,  which  the  dis- 
ordered kidneys  fail  to  eliminate,  the  albuminuria 
indicating  this  ursemic  condition.  Further  investiga- 
tions, however,  failed  to  prove  the  presence  of  urea  in 
the  blood  of  patients  suffering  from  albuminuria,  and 
Frerichs  then  propounded  the  theory  that  urea  be- 
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comes  (iecoin})oscd  into  carbonate  of  ammonia,  which 
is  the  actual  excitor  of  the  nervous  centres.  Still  more 
recent  experiments  tend  to  show  tliat  tlie  proximate 
products  of  the  degeneration  of  the  bodily  elements 
(creatine,  etc.),  previous  to  their  further  decomposition 
into  urea,  are  the  active  morbid  elements  in  the  blood, 
and  that  the  compression  of  the  ureters  by  the  gravid 
uterus  may  cause  reabsorption  of  the  urinary  con- 
stituents after  their  removal  from  the  circulation  by 
the  normal  action  of  the  kidneys.  There  is  reason  to 
believe  that  in  many  instances,  so  far  from  albumin- 
uria being  the  cause  of  convulsions,  the  converse  is 
really  the  case,  the  convulsions  giving  rise  to,  or  at 
any  rate  being  immediately  followed  by,  albuminuria; 
for  cases  have  been  recorded  where  no  trace  of  albumen 
could  be  detected  in  the  urine  prior  to  the  seizure, 
but  after  the  convulsion  l^oth  albumen  and  casts  of 
the  uriniferous  tubules  were  present,  owing  probably 
to  the  spastic  contractions  of  the  abdominal  muscles 
producing  pressure  on  the  renal  veins,  which  had 
hitherto  escaped  compression,  precisely  as  happens  in 
albuminuria  produced  by  labour.  Dr.  Braxton  Hicks 
thinks  that  in  such  cases,  if  albuminuria  be  indica- 
tive of  uraemia,  the  convulsions  are  either  the  cause 
of  the  nephritis,  or  that  both  are  due  to  the  same 
cause. 

Traube  and  Rosenstein  hold  a  theory  entirely  dif- 
ferent from  any  of  those  previously  mentioned  with  re- 
gard to  the  causation  of  puerperal  convulsions.  They 
do  not  attribute  the  convulsions  to  toxic  influences 
in  the  blood,  but  to  an  anajmic  condition  of  the 
cerebral  vessels.  They  say  that  the  abstraction  of 
albumen  from  the  blood,  and  consequent  hydremia, 
combined  with  a  coincident  hypertrophy  of  the  left 
cardiac  ventricle,  cause  an  increased  pressure  in  the 
arterial  system,  which  leads  to  hj'perasmia  of  the 
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brain  •  the  condition  of  the  blood  being  such  as  to 
favour  exosmosis,  oedema  of  the  cerebral  tissues 
ensues,  which  reacts  mechanically  by  pressing  on  the 
intercranial  vessels,  producing  antemia,  and  conse- 
quently convulsions.  The  watery  condition  of  the 
blood  Avhich  exists  in  the  gravid  state,  uncomplicated 
with  albuminuria,  may  of  itself  lead  to  a  similar 
antemic  condition  of  the  cerebral  vessels.  The  ane- 
mic and  edematous  condition  of  the  cerebral  tissues, 
which  is  frequently  found  in  post-mortem  examination 
of  fatal  cases  of  puerperal  convulsions,  tends  to  sup- 
port this  theory. 

Convulsions  occur  for  the  most  part  at  the  be- 
ginning, or  during  the  course  of  labour.  According 
to  Braun  the  proportion  is  24  per  cent  before,  52  per 
cent  during,  and  24  per  cent  after  labour.  Wieger 
in  455  cases  gives  109  before,  236  during,  and  110 
after  labour.  Von  Mieczkowski  out  of  50  cases  fouiid 
that  convulsions  occurred  four  times  before,  and  six 
times  after  labour.     With  regard  to  the  relative 
frequency  of  convulsions  in  primiparse  and  multiparse, 
Scanzoni  states  that  of  296  cases  235  were  primi- 
par£e.    Simon  Thomas,  of  Leyden,  gives  the  propor- 
tion as  1  in  234  primiparee,  and  only  1  in  4000 
multiparas.    Every  pregnant  woman  suffering^  from 
albuminuria  does  not  become  eclamptic.  Devilliers, 
Eegnauld,  Blot,  and  Mayer  give  the  proportion  as 
25  per  cent.     Rosenstein  saw  three  women  with 
Bright's  disease  and  Frankenhauser  six  in  whom 
the  albuminuria  was  attended  by  previous  heart 
disease,  and  all  escaped  convulsions  and  were  safely 
delivered.^ 

The  initiatory  symptoms  of  ursemia  are  lassitude 
and  drowsiness,  with  headache,  usually  of  an  obstinate 
dull  character,  impairment  of  vision,  amounting  often 
'  Vide  LcQons  de  Cliniqve  Medicale  2>aT  S.  Jaccoud.   Varis,  1873. 
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to  total  loss  of  si.^iit,  a  unjjinic  symptom  not  often, 
met  Avitli  apart  IVom  jjregnancy.  Less  frequently  the 
lieariiii;'  is  atlected  ;  puflincss  of  the  face,  extremities, 
and  especially  of  the  vulva,  is  usually  present,  and 
pressure  on  the  pelvic  veins  produces  oidema  of  the 
lower  extremities.  Litzmann  directs  attention  to  a 
remarkable  retardation  in  the  pulse  rate  immediately 
before  an  eclamptic  seizure.  In  albuminuria  of  some 
standing  the  stomach  and  bowels  participate  in  the 
general  derangement ;  vomiting  and  diarrhoea  super- 
vene, the  ejected  matters  containing  ammonia  either 
free  or  combined.  The  urine  is  usually  under  the 
normal  amount,  the  specific  gravity  varying  with  the 
quantity  secreted  from  1010  to  1025,  the  usual  tests 
showing  the  presence  of  albumen  in  greater  or  lesser 
quantities,  casts,  epithelium,  and  amorphous  debris. 
Robin  states  that  the  albumen  of  passive  renal  con- 
gestion differs  in  its  chemical  characters  from  that  of 
chronic  Bright's  disease — the  former  producing  no 
reaction  with  oxide  of  copper,  whilst  the  latter  gives 
a  reddish- violet  colour  with  flocculent  black  pre- 
cipitate. This  observation,  if  confirmed  by  future 
experiments,  may  possibly  afford  valuable  aid  in  the 
diagnosis  of  obscure  cases. 

Independently  of  its  common  concomitant,  convul- 
sions, albuminuria  is  not  unfrequently  a  cause  of 
abortion,  and  the  impoverished  condition  of  the  blood 
renders  the  patient  liable  to  become  a  prey  to  the 
various  disorders  common  to  the  puerperal  state.  On 
the  other  hand,  cases  are  by  no  means  uncommon 
where  copious  albuminuria  is  attended  Avith  no  unto- 
ward symptoms.  I  may  here  mention  the  striking 
case  of  a  lady,  whom  I  attended  some  time  ago  during 
the  later  period  of  her  pregnancy,  who  was  the  sub- 
ject of  albuminuria,  which  continued  after  delivery 
until  she  again  became  pregnant  after  a  lapse  of  ten 
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months,  and  ceased  only  on  the  birth  of  the  second 
child  Yet  during  the  Avhole  of  this  time  her  general 
health  remained  good;  nothing  but  the  chemical 
reaction  of  the  urine  and  more  or  less  ojdenia  ot  the 
lower  extremities  indicating  her  actual  state.  _ 

If  the  albuminuria  leads  to  ursemic  comailsions,  the 
attack  may  or  may  not  be  preceded  by  some  of  the 
premonitory  symptoms  just  enumerated.  The  seizure 
takes  precisely  the  same  form  as  those  which  have 
been  previously  described  as  resulting  from  reflex  and 
direct  excitation  of  the  nervous  centres  uncomplicated 
with  renal  mischief. 

Treatment.— The  occurrence  of  any  suspicious  symp- 
toms  during  pregnancy  makes  it  the  practitioner's 
duty  to  examine  the  urine  at  short  intervals  to  satisfy 
himself  as  to  the  presence  or  absence  of  albumen. 
The  examination  should  be  carefully  made,  as  the 
detection  of  the  first  on-coming  of  the  disorder  enables 
us  to  combat  it  with  more  chance  of  success;  therefore 
the  testing  should  be  so  performed  as  to  reveal  the 
slightest  trace  of  albumen,  and  so  put  us  on  our  guard 
whilst  the  mischief  is  in  the  incipient  stage.  The 
albuminuria  of  pregnancy  is  rarely  got  rid  of  pre- 
vious to  parturition,  but  certain  indications  must 
nevertheless  be  attended  to.  If  the  urine  is  scanty 
and  high-coloured,  dry  cupping  over  the  loins,  with 
administration  of  acetate  of  potash,  infusion  or  tinc- 
ture of  digitalis,  and  Seltzer  or  Vichy  water,  will 
prove  beneficial;  the  bowels  should  be  acted  upon 
by  saline  purgatives,  as  the  bitartrate  of  potash  or 
the  effervescing  citrate  of  magnesia,  care  being  taken 
not  to  give  them  too  persistently.  The  impover- 
ished blood  should  be  enriched  by  generous  diet, 
and  by  prescribing  some  of  the  preparations  of 
iron — the  tincture  of  the  perchloride  or  the  acetate 
is  most  to  be  relied  upon,  and  chlorate  of  potash  is 
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a  useful  adj'unct.  If  the  patient  seems  unlikely  to 
survive  to  the  full  period  of  gestation,  the  question' 
of  inducing  premature  laltour  must  be  considered. 
This  last  resource  should  by  no  means  be  adopted 
unless  the  patient  is  actually  in  peril  of  her  life;  but 
if  the  operation  is  deemed  necessary,  it  must  not  be 
deferred  until  it  is  too  late. 

The  treatment  during  an  attack  is  to  be  conducted 
upon  the  principles  already  laid  down  when  speaking 
of  non-ura3mic  convulsions. 

The  death-rate  of  puerperal  convulsions  has  greatly 
decreased  since  the  administration  of  anaesthetics  has 
become  the  accepted  mode  of  treatment.  Dr.  Fordyce 
Barker  gives  32  as  the  death  percentage  of  all  the 
cases  he  could  collect  prior  to  1855,  whereas  the 
total  ratio  is  a  little  over  14  per  cent  in  the  cases 
he  has  seen  since  1855. 
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CHAPTER  XXIX. 

PUERPERAL  MANIA. 

Under  this  head  it  has  been  customary  to  include 
three  distinct  forms  of  insanity  :  — 

1.  Insanity  of  pregnancy. 

2.  Frenzy  of  parturition. 

r  a.  Puerperal  mania,  and 

3.  <  b.  Puerperal  melancholia. 
(  c.  Insanity  of  lactation. 

With  regard  to  the  relative  proportion  of  the  three 
varieties,  Dr.  Tuke  gives  the  following  results  deduced 
from  15-5  cases  : — 

Insanity  of  pregnancy   .        .     18-06  per  cent. 
Puerperal  mania   .        .        .     47 '09  ,, 
Puerperal  melancholia  .        .     34'08  „ 
The  Insanity  of  Pregnancy  is  almost  always  of  the 
melancholic  variety,  and  usually  manifests  itself  in 
the  third,  fifth,  or  seventh  month,  hereditary  insanity, 
in  the  great  majority  of  cases,  being  the  predisposing 
cause.    The  minor  forms,  not  unfrequently  met  with 
in  pregnant  females,  may  be  traced  in  perversion  of 
the  appetite  and  desires,  the  uncertainty  and  irrita- 
bility of  temper,  and  in  cases  more  developed,  a  great 
tendency  to  the  suicidal  impulse.    There  is  a  prone- 
ness  to  re -development  of  the  mental  disorder  after 
parturition.    The  treatmen.t  of  this  form  of  insanity 
must  be  mainly  confined  to  moral  means. 
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77i<;  Freii:.!/  of  J'adii.riHijn  occurs  wliciu  the  os  uteii 
or  vulva  is  disteiulod  Lo  tlie  utmost  hy  the  passage  ' 
of  the  chikl's  licad ;  it  is  transici]t,  and  is  merely  tlie 
result  of  violent  agony  temjtorarily  disturbing  the 
balance  of  reason.  All  that  is  generally  required  in 
the  way  of  treatment  is  to  restrain  the  patient  until 
the  paroxysm  passes  away;  but  if  time  permits  and 
further  means  are  needed,  the  administration  of  chloro- 
form is  the  most  eflective  remedy. 

Puerperal  M(ini(i,  propr.r. — This,  the  most  frequent 
form  of  puerperal  insanity,  usually  commences  about 
the  first  or  second  week  after  parturition;  in  some 
instances  it  comes  on  almost  immediately  after  deli- 
very, but  beyond  the  second  week  it  rarely  occurs. 
Out  of  73  cases  observed  by  Dr.  Batty  Tuke  in  the 
Eoyal  Edinburgh  Hospital  20  showed  signs  of  insanity 
from  the  first  to  the  fifth  day  after  labour,  36  from 
the  fifth  to  the  fourteenth  day,  and  10  or  11  from  the 
fifteenth  to  the  sixtieth  day.  Dr.  Burrows  found 
the  third  and  fourth  days  critical  periods.  After  the 
second  Aveek  the  percentage  of  cases  attacked  at  any 
given  period  is  in  inverse  ratio  to  the  length  of  time 
which  has  elapsed  between  the  labour  and  the  onset 
of  the  disease.  PrimiparK  are  more  liable  to  attacks 
than  multiparas;  age  is  also  a  causal  factor:  between 
the  ages  of  30  and  40  years  is  the  most  dangerous 
period.  When  women  become  pregnant  for  the  first 
time  between  these  ages  they  are  peculiarly  liable  to 
puerperal  insanity.  A  long  and  difficult  parturition, 
with  excessive  hfemorrhage,  has  a  direct  influence  in 
the  causation  of  puerperal  mania.  Hereditarj^  in- 
fluence, as  before  stated,  is  a  powerful  predisposing 
cause.  Anxiety  or  emotion  is  a  very  frequent  excitant 
of  this  disorder,  hospital  practice  showing  a  largely 
increased  proj^ortion  of  cases  in  time  of  war  or  famine. 
Again,  unmarried  women,  deserted  by  their  seducers, 
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afford  another  example.  Hysterical  subjects  and 
women  of  a  highly  intellectual  type  are  liable  to  it. 
Debility,  induced  through  over- lactation  or  rapidly 
recurring  pregnancies,  is  another  predisposing  cause. 
It  is  occasionally  coincident  with  inflammation  of  the 
peritoneum  or  pelvic  organs,  and  may  depend  upon 
functional  derangement  of  the  stomach  and  bowels. 
Sir  J.  Simpson  sought  to  connect  puerperal  mania 
with  albuminuria,  but  later  researches  have  not  estab- 
lished this  interdependence. 

The  insanity  of  lactation  is  usually  restricted  to  a 
period  commencing  two  months  after  labour.  This 
form  of  insanity  is  far  less  frequent  than  ordinary 
puerperal  insanity,  being  only  from  3  to  5  per  cent 
of  the  puerperal  form.  The  cause  is  prolonged  lacta- 
tion, inducing  anaemia  and  exhaustion.  Dr.  Batty 
Tuke  shows  that  the  greatest  number  of  cases  occur 
in  the  latter  months  of  lactation;  of  54  cases  33 
occurred  after  the  sixth  month.  The  symptoms  are 
usually  of  the  melancholic  type,  only  one-fourth  of  the 
cases  assume  the  character  of  mania. 

Symptoms. — The  first  symptom  usually  noticed  is  a 
change  in  the  patient's  manner;  she  becomes  either 
exceedingly  loquacious  or  very  taciturn,  falls  into 
fits  of  laughing  or  crying  without  apparent  cause,  and 
often  presents  a  perturbed  expression  of  countenance 
and  a  hurried,  agitated  manner,  resembling  that  of 
incipient  clelirium  tremens.  The  next  thing  to  attract 
attention  is  the  perversion  of  the  moral  feelings ;  she 
takes  a  strong  dislike  to  those  nearest  and  dearest  to 
her,  the  husband  and  child  being  held  in  special 
detestation,  the  patient  often  going  so  far  as  to 
threaten  or  to  attempt  the  life  of  her  infant.  Indeed, 
cases  occur  from  time  to  time,  when,  owing  to  want 
of  proper  restraint,  she  succeeds  in  carrying  her  mor- 
bid impulse  into  effect.    As  the  symptoms  increase 
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in  intensity  the  patient  1)cconies  iriitaljle  and  obsti- 
nate, Hying  into  a  violent  passion  under  tlie  least  ' 
provocation,  or  even  without  any  obvious  cause,  her 
actions  become  outrageous,  and  her  language  vocifer- 
ous, fragmentary,  and  incoherent.    A  strange  charac- 
teristic in  these  cases,  showing  the  total  subversion 
of  the  feelings,  is  the  tendency,  even  on  tlie  part  of 
refined  women,  to  profanity  and  obscenity  of  language 
and  gestures  ;  there  is  also  a  great  proneness  to  the 
suicidal  impulse,  which,  however,  is  but  transient. 
Dr.  Macdonald  observes  that :  "  In  the  acute  form 
of  mania  Avhich  succeeds  parturition  avb  observe  an 
intensity  of  mental  excitement,  an  excessive  inco- 
herence, a  degree  of  fever,  and,  above  all,  a  disposition 
to  mingle  obscene  words  with  broken  sentences — 
things  which  are  rarely  noticed  under  other  circum- 
stances.   It  is  true  that  in  mania  modest  women  use 
words  which  in  health  are  never  permitted  to  issue 
from  their  lips  ;  but  in  puerperal  insanity  this  is  so 
common  an  occurrence,  and  is  done  in  so  gross  a 
manner  that  it  early  struck  me  as  characteristic." 
Dr.  Savage  also  states  that  he  has  several  times  judged 
a  case  of  insanity  to  be  puerperal  from  the  mincing 
gait  and  lascivious  looks  of  the  patient.    During  all 
this  mental  and  physical  excitement  the  pulse  is  rapid 
and  thready,  the  eyes  are  unnaturally  brilliant,  the 
face  pallid,  pinched,  bathed  in  a  clammy  sweat,  and 
the  patient  presents  a  collapsed  shrunken  appearance, 
strangely  at  variance  with  the  symptoms. 

Prognosis. — Puerperal  mania,  of  all  forms  of  insanitj^, 
is  the  most  curable ;  as  a  rule  it  subsides  under  treat- 
ment in  from  one  to  two  weeks,  more  or  less  mental 
debility  and  tendency  to  aberration  of  temper  fre- 
quently remaining  for  some  time.  From  70  to  80 
per  cent  recover.  Dr.  Webster  states  that  of  every 
five  cases  of  puerperal  insanity  three  may  confidently 
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be  expected  to  recover  within  the  year.  Dr.  Savage 
shows  by  statistics  that  in  puerperal  mania  the  greater 
number  of  cases  recover  in  the  third  month ;  in  puer- 
peral melancholia  the  greater  number  recover  in  the 
sixth  month.  If  the  disease  is  prolonged  over  several 
months,  the  chance  of  recovery  becomes  more  remote, 
and  sometimes  the  case  assumes  the  permanent  melan- 
cholic form.  Death  rarely  takes  place  from  uncom- 
plicated mania.  Cases  in  which  death  does  occur  are 
almost  always  associated  with  pelvic  cellulitis,  pneu- 
monia, phrenitis,  or  some  other  lesion.  The  pulse 
forms  a  very  good  prognostic  guide  j  with  a  full, 
hard,  and  impetuous  pulse  organic  complications  are 
to  be  suspected,  and  the  case  consequently  assumes  a 
grave  aspect. 

Diagnosis. — Puerperal  mania  is  easily  distinguished 
from  phrenitis  by  the  state  of  the  pulse,  the  absence 
of  the  dry  heat  of  the  skin,  suffusion  of  the  eyes,  and 
acute  pain  in  the  head,  which  are  the  distinguishing 
features  of  that  disease. 

Treatment. — As  this  is  a  disease  of  exhaustion,  it 
must  be  combated  by  freely  supporting  the  system 
with  nourishing  food  easy  of  digestion,  and  a  moderate 
amount  of  stimulants.  Some  patients  obstinately 
refuse  food,  and  consequently  must  be  forced  to  take 
it,  just  as  in  the  case  of  ordinary  insane  patients  who 
reject  nourishment.  Strong  essence  of  beef  with  a 
little  port  wine  may  be  poured  down  the  nostril  with 
the  aid  of  a  funnel.  Much  may  be  done  by  moral 
treatment.  It  is  highly  requisite  to  have  a  kind  yet 
firm  nurse.  A  stranger  to  the  patient  can  exercise 
much  more  control  over  her  than  one  of  the  family  ; 
indeed  it  is  usually  better  that  the  relatives  should 
entirely  absent  themselves  from  the  sick-room.  In- 
somnia is  a  very  troublesome  symptom,  and  it  is 
highly  important  to  subdue  it  by  one  or  other  of 


32'i     GUIDE  TO  THE  rUACTlCK  OK  MinWIEEIlY. 


the  principal  agents  commonly  resorted  to  ior  this 
purpose — a  single  full  close  of  hyoscyamine,  morphia, 
chloral  hydrate,  or  bromide  of  potassium.  In  tlie 
majority  of  cases  a  full  dose  (30  grains)  of  cldoral 
hydrate  coml)ined  witli  a  small  dose  (a  quarter  of  a 
grain)  of  morphia  will  ha  found  most  efficacious.  If 
there  is  any  tendency  to  cerebral  congestion,  bromide 
of  potassium  in  30-grain  doses  every  six  or  eight  liours, 
followed  up  by  chloi'al  hydrate  alone,  will  act  more 
beneficially.  Chloroform  has  been  most  effectually 
used  to  procure  sleep,  but  the  patient  is  often  more 
excited  after  the  effects  of  the  drug  have  passed  off. 
Some  use  cannabis  indica  and  veratrum  viride,  ap- 
parently with  good  results  ;  the  latter  being  a  favourite 
remedy  of  Dr.  Fordyce  Barker  of  New  York.  Com- 
plications, such  as  intestinal  derangement,  pelvic  and 
abdominal  inflammations,  must  be  sought  for  in 
suspicious  cases,  lest  we  lose  sight  of  the  greater 
disease  in  the  prominent  activity  of  the  lesser.  Dis- 
ordered bowels  should  be  relieved  by  a  smart  purge, 
which  is  often  productive  of  considerable  mitigation 
of  the  symptoms,  but  it  must  be  given  judiciously,  for  '! 
we  must  ever  bear  in  mind  that  we  are  dealing  with 
an  essentially  asthenic  disease.  When  the  acuteness 
of  the  attack  has  been  subdued,  great  care  Avill  still 
be  necessary  to  prevent  a  relapse  and  to  restore  the 
patient  to  health.  The  general  strength  must  be  sus-  H 
tained  by  plenty  of  animal  food,  with  a  due  proportion 
of  stimulants.  Iron  and  quinine,  especially  the  sjvwp 
of  phosphate  of  iron  and  quinine,  will  be  of  greatser\dce. 

The  presence  of  husband  and  child  must  be  cau- 
tiously tried,  and  if  they  still  seem  to  irritate  the 
patient,  more  time  must  be  allowed  for  the  restora- 
tion of  her  mind;  indeed  everything  provocative  of 
the  least  excitement  or  emotion  should  be  avoided. 
Now  it  is  that  good  nursing  is  of  inestimable  service. 
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A  certain  amount  of  control  should  be  exercised  with- 
out allowing  the  patient  to  be  aware  of  it ;  her  little 
eccentricities  should  be  humoured,  yet  in  such  a 
manner  as  gradually  to  wean  her  from  them,  and  to 
bring  her  mind  back  to  its  healthy  tone,  the  danger 
now  chiefly  to  be  apprehended  being  not  so  much 
death  as  protracted  or  permanent  msauity. 

Puerimxil  Melancholia,  like  puerperal  mania,  is  a 
disease  of  debility,  and  is  often  associated  with  over- 
lactation  :  it  usually  manifests  itself  about  one  month 
after  parturition,  and  generally  creeps  on  very  in- 
sidiously, the  patient  becoming  silent  and  moody, 
seeking  solitude,  and  ceasing  to  take  interest  in  her 
infant,  or  indeed  in  anything :  she  will  often  be 
found  weeping  silently,  endeavouring  to  conceal  her 
sorrow:  attempts  to  cheer  her  act  as  incentives  for 
floods  of  tears,  and  she  renders  all  around  her  as  miser- 
able almost  as  herself.  Morbid  ideas  gradually  de- 
velop into  delusions  of  the  most  distressing  character, 
chiefly  bearing  on  religious  topics,  and,  as  is  common 
in  this  sjiecies  of  insanity,  she  perpetually  broods 
over  the  supposition  that,  by  some  wilful  act,  she 
has  placed  herself  beyond  the  pale  of  eternal  salva- 
tion. The  lacteal  glands  cease  their  secretion,  the 
breasts  becoming  flaccid.  The  general  health  suffers 
more  or  less,  but  permanent  insanity  is  the  result 
chiefly  to  be  apprehended.  It  must  be  borne  Avell 
in  mind  that  in  puerperal  melancholy  the  patient  is 
prone  to  the  commission  of  infanticide  or  suicide. 

The  treatment  of  puerperal  melancholia  beyond  the 
administration  of  a  strengthening  and  gently  stimu- 
lating diet,  pertains  more  to  the  alienist  than  to  the 
obstetrician,  the  cure  being  accomplished  by  judicious 
guidance  of  the  mind  rather  than  by  the  administra- 
tion of  physic.  The  prognosis  in  puerperal  melancholia 
is  not  so  favourable  as  in  the  case  of  puerperal  mania. 
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CHAPTER  XXX. 

PHLEGMASIA  ALBA  DOLENS. 

This  affection,  generally  but  not  uniformly  associated 
with  the  puerperal  state,  is  usually,  as  the  synonym 
"  white  leg  "  indicates,  confined  to  one  of  the  lower 
extremities,  most  frequently  the  left,  but  occasion- 
ally the  right  leg  suffers,  and  in  rare  cases  even  both 
legs  are  aft'ected.  Sometimes  it  leaA^es  the  limb  origin- 
ally affected  and  attacks  the  other.  It  has  been  met 
with  also  in  the  arm,  and  men  are  not  altogether 
exempt  from  this  affection.  I  have  seen  at  least  one 
instance  during  pregnancy,  and  it  occasionally  occurs 
during  the  non-gravid  state  after  the  removal  of 
uterine  polypi,  etc.  Multiparfe  are  more  subject  to 
it  than  primiparaa. 

Symjytoms. — This  disease  usually  comes  on  from  the 
fourth  or  fifth  day  to  the  twentieth  or  even  later,  and 
is  ushered  in  with  symptoms  of  variable  intensity. 
As  a  rule,  there  is  a  sensation  of  chilliness,  with  rigors 
more  or  less  marked,  headache  and  faintness ;  the 
pulse  is  accelerated  (120  or  more),  and  in  severe  cases 
the  tongue  is  dry  and  furred ;  round  the  pehds  pain 
is  felt,  which  becomes  localised  in  the  inguinal  region 
of  the  side  about  to  become  affected;  the  pain  extends 
along  the  limb,  which  is  now  swollen,  and  for  a  time 
pits  on  pressure  ;  the  temperature  of  the  affected  part 
rises,  and  the  swelling  increases  until  the  leg  presents 
a  tense,  glazed  appearance,  devoid  of  colour  ;  pressure 
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with  the  finger  causes  the  surface  to  give  way,  but  it 
regains  its  level  immediately  the  pressure  is  removed  ; 
the  veins,  especially  the  femoral,  can  be  felt  as  hard 
cords,  painful  to  the  touch,  and  the  inflamed  lymph- 
atics appear  as  red  lines  distributed  over  the  surface 
of  the  limb  ;  the  milk  and  lochia  are  generally  sup- 
pressed. Sometimes  the  pain  and  swelling  first  appear 
about  the  knee  or  ankle,  and  spread  upwards ;  but, 
as  a  rule,  wherever  the  pain  is  first  felt,  there  the 
swelling  first  appears. 

The  duration  of  the  disease  varies  from  one  to  two 
weeks,  and  in  severe  cases  even  longer.  When  about 
to  subside,  the  pain  and  extreme  tenseness  _  decline, 
and  the  leg  again  pits  on  pressure ;  the  constitutional 
disturbance  passes  away,  and  the  pulse  and  tongue 
regain  their  normal  state.  The  diffuse  swelling  is 
long  in  disappearing,  the  limb  recovering  but  slowly 
its  natural  condition.  Death  is  rare,  but  in  unfavour- 
able cases  there  is  diffuse  inflammation  of  the  cellular 
tissue,  abscesses,  and  suppuration  of  the  femoral  and 
inguinal  glands.  Occasionally  permanent  traces  of  the 
affection  remain  in  the  form  of  varicose  veins  and 
imperfect  use  of  the  limb. 

Pathology. — The  most  prominent  pathological  sign 
is  the  plugging  of  the  principal  veins,  especially  the 
femoral,  with  coagula,  a  condition  held  by  Dr.  Eobert 
Lee  to  be  the  result  of  phlebitis  originating  in  the 
uterine  and  extending  to  the  crural  veins,  hence  the 
synonym  "crural  phlebitis."  For  a  time  this  expla- 
nation Avas  accepted,  but  the  investigations  of  Drs. 
Mackenzie,  Tilbury  Fox,  Mr.  Henry  Lee,  and  others, 
tend  to  disprove  it.  The  result  of  a  number  of 
experiments  made  by  the  last-named  gentleman  went 
to  show  that  it  is  exceedingly  difficult  to  set  up 
inflammatory  action  in  the  lining  membrane  of  the 
veins,  and  that  the  thickening  found  on  post-mortem 
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examiiKiliuu  of  Llic  veins  of  patients  wlio  liad  died  of 
phlegmasia  dolcns  was  the  result  of  coagulation  of 
the  blood  and  not  of  intlammation.  He  also  showed 
that  certain  substances,  as  pus,  when  mixed  with  the 
blood,  have  a  })owerful  inlluence  in  hastening  coagu- 
lation. Dr.  Mackenzie  thinks  that  inflammation  of 
the  crural  A'eins  would  not  produce  phlegmasia 
dolens  ;  that  irritation  of  the  lining  membrane  of  the 
veins  gives  rise  only  to  obstruction  commensurate 
with  the  degree  of  irritation,  and  that  the  widespread 
obstruction  of  the  veins  in  phlegmasia  dolens  cannot 
be  caused  by  local  irritation  or  inflammation  ;  on  the 
contrary,  he  thinks  that  the  cause  must  be  sought 
for  in  the  vitiation  of  the  blood  by  the  introduction 
of  morbid  matter  acting  upon  particular  portions  of 
the  venous  system. 

Dr.  Tilbury  Fox  holds  that  the  characteristic 
appearance  of  phlegmasia  dolens  is  produced  by  obli- 
teration of  the  lymphatics,  which  are  thus  incapa- 
citated from  carrying  the  fibrin  into  the  general 
circulation,  so  that  it  accumulates,  especially  in  the 
cellular  tissue,  which  is  rich  in  lymphatics,  and  gives 
rise  to  the  hard  brawny  feel  so  distinct  from  cedema. 
This  condition  of  the  lymphatics  is  coincident  with 
occlusion  of  the  veins. 

It  is  not  improbable  that  the  complete  and  con- 
tinued loss  of  power  which  characterises  phlegmasia 
dolens  is  caused  by  pressure  of  the  gelatinised  fibrin 
on  the  nerve  trunks.  This  rigid  unyielding  com- 
pression is  far  more  injurious  than  the  elastic  pressm-e 
of  oedema. 

Treatment. — Since  this  disease  is  frequently  asso- 
ciated with  great  loss  of  blood,  as  after  placenta  pre- 
via, and  seems  always  to  be  consequent  upon  a  debi- 
litated condition  of  the  system,  it  is  obvious  that 
the  older  method  of  treatment,  which  included  local 
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and  general  depletion,  cathartics,  etc.,  is  not  in  accord- 
ance with  the  exigencies  of  the  case.  Unless  the 
febrile  symptoms  run  very  high,  a  gently  stimulating 
plan  of  treatment  should  from  the  first  be  adopted. 
The  most  successful  plan  of  treatment  is  carefully 
regulated  animal  diet,  with  small  but  frequently 
repeated  doses  of  dry  old  port,  and  carbonate  of 
ammonia  or  hydrochloric  acid.  If  the  lochial  dis- 
charge is  stopped,  frequent  injections  of  M'arm  water 
into  the  vagina  are  beneficial,  adding,  if  the  dis- 
charge is  scanty  and  foul-smelling,  a  few  drops  of  a 
solution  of  permanganate  of  potash,  with  which  the 
uterine  cavity  itself  may  be  washed  out.  As  the 
alvine  evacuations  are  very  offensive,  mild  purgatives 
should  be  administered  at  frequent  intervals. 

The  prominent  symptoms — pain  and  sleeplessness 
— must  be  treated  with  opium  and  chloral  hydrate. 
In  insomnia  without  much  pain,  chloral  hydrate  will 
be  suflacient  ;  but  if,  as  is  often  the  case,  tlie  want  of 
sleep  is  caused  by  excessive  pain,  morphia  hypoder- 
mically  administered  will  prove  more  eflacacious. 

Blisters  have  been  highly  extolled,  and  they  are 
occasionally  resorted  to  with  advantage,  being  usually 
followed  by  a  decided  diminution  of  pain.  Hot 
fomentations  are  very  comforting,  flannels  wrung  out 
of  hot  water  and  sprinkled  with  turpentine  or  lauda- 
num often  affording  special  relief. 

After  the  swelling  has  reached  the  maximum  and 
begins  to  subside,  as  shown  by  pitting  upon  finger- 
pressure,  careful  bandaging  with  flannel  rollers  is  in- 
dicated. 

During  the  convalescent  stage,  iron,  c|uinine,  and 
the  mineral  acids,  may  be  advantageously  substituted 
for  the  carbonate  of  ammonia.  Moderate  friction  of 
the  affected  limb  with  stimulating  liniments,  tepid 
salt  baths,  and  the  passage  of  electricity  in  the  con- 
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stant  current  form,  are  also  useful.  Friction  should 
be  cautiously  used  to  avoid  displacing  any  clots  which 
may  bo  present  in  the  veins,  for  fear  of  j^roducing 
embolism  and  sudden  death. 

If  the  glands  suppurate  or  abscesses  form,  they 
must  be  treated  in  accordance  with  the  general  rules 
of  surgery. 
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CHAPTEE  XXXI. 

PUERPERAL  FEVER. 

Of  all  diseases  incident  to  the  post-parturient  state, 
puerperal  fever  is  the  most  to  be  dreaded,  both  by 
patient  and  physician;  for,  in  addition  to  its  high 
rate  of  mortality,  it  converts  those  who  come  within 
the  sphere  of  its  action,  each  into  a  separate  and 
independent  focus  of  contagion,  whence  this  fell 
disease  may  radiate  in  all  directions. 

Puerperal  fever  is  confessedly  an  intricate  and 
difficult  study,  beset  with  many  hypotheses  concerning 
its  causation  and  development.  Some  regard  it  as  a 
local  disease,  and  limit  its  production  solely  to  local 
causes ;  others  insist  upon  its  essential  nature,  and 
hold  that  the  local  manifestations  are  the  secondary 
results  of  a  primary  blood  dyscrasia;  others  again 
contend  that  puerperal  fever  is  due  to  septicsemia 
or  pytemia,  and  draw  a  parallel  between  the  recently 
emptied  uterus  and  the  wound  from  an  amputated 
limb.  The  septic  theory  is  held  in  Germany,  and 
is  ably  supported  by  Schroeder.  Hervieux  entirely 
dissents  from  this  school,  and  holds  a  modified  view 
of  the  primary  blood-affected  theory,  distributing  the 
coincident  local  inflammations  into  separate  and  dis- 
tinct diseases.  IVIartin  of  Berlin  attributes  the  causa- 
tion of  puerperal  fever  to  a  diphtheritic  deposit  on  the 
surface  of  the  parturient  canal — a  deposit  consisting 
of  sporules  capable  of  finding  their  way  into  the 
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general  circulution,  and  thus  setting  up  fever.  Wal- 
dayer  of  Brcslau  lias  found  bactei-ia  in  the  diplitlieritic 
deposit  on  the  inner  surface  of  the  uterus,  and  in  the 
purulent  exudations  contained  in  the  lymphatics 
peritoneum,  pleural  cavities,  and  pericardium  of 
patients  suffering  from  puerperal  fever,  and  he  believes 
that  the  disease  originates  in  the  inner  surface  of  the 
genital  canal,  and  is  thence  transmitted  along  the 
lymphatics  to  the  peritoneum. 

The  presence  of  micro-organisms  and  the  part  they 
play  in  puerperal  fever  has  of  late  been  much  discussed, 
and  the  prevailingopinion  is  that  these  micro-organisms 
are  not  mere  accompaniments  of  the  disease,  but  are 
in  fact  the  agents  Avhich  convey  the  sepsis.  When 
the  fluid  found  in  the  peritoneum  of  a  patient  dying 
from  puerperal  fever  is  examined  immediately  after 
death,  bacteria  are  found  in  great  abundance;  smaller 
quantities  are  also  found  in  the  fluids  of  the  pleura, 
the  pericardium,  and  the  cerebral  ventricles.  Durino- 
life  these  germs  find  their  way  into  the  lymphatics^ 
along  which  they  travel,  and  the  direction  they  take 
determines  the  focus  of  the  disease  :  when,  for  ex- 
ample, they  find  their  way  to  the  peritoneum  they 
quickly  perforate  it,  and,  reaching  its  cavity,  set  up 
the  malignant  form  of  peritonitis  denominated  puer- 
peral fever.  Other  local  inflammations  which  accom- 
pany puerperal  fever,  as  pleurisy,  pericarditis,  and 
suppurative  inflammations  of  the  joints,  are  produced 
in  a  similar  manner.  The  germs  find  their  way  also 
into  the  vascular  system,  although  during  life  they 
are  not  readily  detected  in  the  blood;  after  death 
they  are  found  in  prodigious  numbers.  When  present 
in  the  blood  they  are  sometimes  deposited  on  the 
surface  of  the  endocardium,  giving  rise  to  ulcerative 
endocarditis.  The  pathology  of  puerperal  fever  in 
its  relation  to  micro-organisms  has  recently  been 
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carefully  studied  by  Doleris  of  Paris.  This  observer 
considers  that  puerperal  infection  is  not  due  to  any 
special  condition  of  the  patient,  apart  from  the  fact 
that  in  puerperal  patients  the  state  of  their  blood  and 
nervous  system  is  unfitted  to  resist  the  action  of 
the  morbid  agents.  Means  of  ingress  to  the  germs 
are  afforded  by  the  rents  in  the  mucous  surfaces  of 
the  vagina  and  uterus,  and  by  the  contusions  of  the 
surrounding  soft  tissues  which  determine  necrobiotic 
processes.  It  is  not  to  be  assumed,  however,  that  in 
all  cases  the  infection  proceeds  from  local  lesions, 
although  they  are  its  most  frequent  origin.  The 
observations  made  by  Dol6ris  go  to  prove  the  presence 
and  action  of  morbific  organisms  :  he  asserts  that  the 
germ  of  the  disease  is  always  present  in  cases  of 
puerperal  fever,  and  is  always  absent  in  the  healthy 
woman ;  and  that  the  germ  is  a  living  organism 
capable  of  being  reproduced  experimentally  and  of 
producing  lesions  similar  to  those  observed  in  the 
ordinary  course  of  the  disease,  and  that  the  morbid 
germ  varies  according  to  the  different  forms  of  the 
disease.  The  lochia!  discharge  may  contain  bacteria 
which  have  no  specific  action  on  the  organism  of  the 
patient,  such  as  the  B  termo,  the  ordinary  accompani- 
ment of  decomposition.  The  micrococcus,  "en point 
double"  Avhich  takes  the  form  of  couplets  or  two 
minute  spheres,  which  Pasteur  considers  to  be  the 
true  agent  of  suppuration,  is  also  almost  always  met 
with.  The  mortality  increases  in  direct  ratio  to  the 
number  of  micrococci  present  in  a  given  cjuantity  of 
the  fluid  ;  in  other  words,  it  is  the  cpiantity  that 
endangers  ;  a  small  quantity  of  very  virulent  micro- 
cocci is  more  easily  combated  than  a  large  quantity 
of  less  potent  germs.  Doleris  separates  the  morbid 
germs  into  two  categories  ; — 

1.  Cylindrical  bacteria  (rapid  septicaemia). 
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2.  Micrococci  in  the  form  of  cluiplets  (mild  scptic^e- 
mi;i). 

„  Micrococci  in  ilie  form  of  couplets  (suppuration). 
»  ),  „  „  points. 

Dol^ris  denies  the  possibility  of  anto-infection,  and 
insists  on  the  ingress  of  germs  from  Avithout,  which 
find  their  way  into  the  cellular  tissue,  the  lymph 
channels,  and  the  blood.  The  phlebitis  of  puerperal 
fever  is  said  to  result  from  deposition  of  micrococci 
on  the  endothelial  lining  of  the  veins.  When  a 
blood-clot  first  forms  in  one  of  the  venous  trunks  it 
becomes  attached  to  the  inner  wall  of  the  vessel; 
the  micrococci  by  rapid  multiplication  undermine  the 
clot  and  loosen  its  hold  so  that  it  is  eventually 
detached  and  carried  along  in  the  blood  stream,  a 
nidus  of  micrococci  accompanying  it,  and  thus  the 
formation  of  metastatic  abscesses  is  explained.  In 
cases  of  puerperal  thrombosis,  incipient  suppuration 
is  sometimes  found  in  the  centre  of  a  clot,  demon- 
strating that  the  cause  exists  in  the  blood  itself  The 
infarcts  which  succeed  embolism  are  either  pyi'ogenic 
or  septic,  in  accordance  Avith  the  character  of  the 
primary  clots ;  this  again  depends  on  the  condition 
of  the  blood — on  the  presence,  amount,  and  character 
of  the  germs.  The  formation  of  an  infarct  is  thus 
explained  by  Koch : — The  red  blood  discs  are  agglu- 
tinated and  fixed  in  a  capillary  by  the  pyaemic  micro- 
coccus; the  plug  thus  formed  affords  solid  ground 
for  the  multiplication  of  the  micrococci  Avhich  then 
migrate  into  the  neighbouring  vessels.  According  to 
Heiburg  they  tend  to  jiropagate  towards  the  surface 
of  the  organs  attacked  and  to  produce  secondary 
cellulitis,  peritonitis,  pleurisy,  and  meningitis. 

A  discussion  which  took  place  amongst  the  fellows  of 
the  Obstetrical  Society  of  London  shoAvs  the  conflicting 
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nature  of  the  opinions  held  by  the  leading  professors 
of  the  obstetric  art.  The  name  puerperal  fever  is  to 
a  certain  extent  misleading,  inasmuch  as  it  appears  to 
be  not  a  specific  disease ;  on  the  contrary,  it  includes 
a  variety  of  abnormal  conditions  produced  by  a  variety 
of  malign  infiuences.  The  advocates  of  the  specific 
nature  of  puerperal  fever  hold  that  after  eliminating 
cases  resulting  from  contagious  and  infectious  diseases, 
which  occur  independently  of  childbirth,  there  still 
remains  an  essential  disease — puerperal  fever.  Dr. 
Fordyce  Barker  of  New  York,  one  of  the  ablest  advo- 
cates of  this  view,  considers  that  septictemia  and 
pyiemia  differ  from  puerperal  fever,  and  do  not  (to 
employ  the  essential  part  of  the  definition  of  puerperal 
fever  in  the  Nomenclature  of  Diseases,  drawn  up  by  the 
Colleges  of  Physicians  and  Surgeons  of  London)  con- 
stitute "a  continued  fever  communicable  by  contagion." 
Dr.  Barker  claims  for  puerperal  fever  a  distinct  entity, 
akin  to  that  of  typhus  and  of  typhoid  fevers,  and 
he  asks  whether  there  is  anything  improbable  in  the 
hypothesis  that  septic  poison,  acting  at  childbirth  on 
a  peculiar  state  of  the  system,  should  produce  a  dis- 
tinct disease.  He  maintains  that  when  septiceemia 
or  pyaemia  complicates  jDuerperal  fever,  the  symptoms 
and  clinical  phenomena  of  that  disease  are  commen- 
surately  modified.  In  marked  contrast  to  the  essen- 
tial view  of  puerperal  fever  stands  the  septicsemic 
theory.  It  requires  us  to  give  up  the  idea  of  a  fever, 
and  teaches  us  to  look  upon  puerperal  fever,  in  all  its 
various  forms,  simply  as  septicaemia.  The  septicae- 
mists  deny  that  the  contagion  of  fevers,  such  as  typhus 
and  scarlet  fevers,  can  produce  puerjDeral  fever  ;  they 
hold,  on  the  contrary,  that  when  a  puerperal  patient 
is  infected  with  any  form  of  essential  fever,  such  fever 
retains  its  entity,  and  runs  its  course  with  little  if  any 
modification.    The  septicsemic  view  in  this  country  is 
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rapidly  gaining  ground,  and  there  can  be  little  douljt, 
I  think,  that  this  hypotliesis  is  adequate  to  explain 
the  causation  of  many,  perhaps  of  ail  cases  of  puer- 
peral fever.  Still,  I  believe,  from  personal  observa- 
tions, and  from  well-authenticated  reports  of  cases, 
that  exposure  of  a  puerperal  patient  to  the  contagion 
of  scarlet  fever,  etc.,  does  in  many  cases  set  up  a  train 
of  symptoms  which  constitute,  to  all  intents  and  pur- 
poses, puerperal  fever;  the  disease  in  such  cases 
differing  in  toto  from  the  disease  giving  the  morbid 
impulse.  As  Drs.  Barnes  and  Richardson  so  strongly 
insist,  there  can  be  no  doubt  we  must  look  to  the 
condition  of  the  blood  in  a  puerperal  patient  for  the 
explanation  of  this  apparent  anomaly.  The  blood  of 
a  woman  recently  delivered  contains,  according  to  Dr. 
Richardson,  an  excess  of  from  three  to  eight  parts 
in  a  thousand  of  colloidal  fibrin,  with  a  coincident 
diminution  in  the  salts ;  and  both  these  conditions 
predispose  to  precipitation  of  the  fibrin.  Again,  the 
amount  of  effete  matter  circulating  in  the  blood 
derived  from  the  foetus,  and  from  the  uterus  itself, 
during  the  process  of  involution,  tends  to  a  condition 
of  unstable  equilibrium.  In  this  condition  any  special 
morbific  element  may  determine  a  rapidly  fatal  in- 
fluence, and  in  a  manner  unconformable  with  the 
ordinary  effect  of  the  particular  materies  morbi  in 
cjuestion. 

On  the  other  hand,  many  cases  are  on  record  where, 
in  a  puerperal  patient,  a  specific  disease,  as  scarlet 
fever,  has  run  its  ordinary  course ;  other  cases  have 
been  reported  Avhere  puerperal  patients  have  been 
subjected  to  the  contagion  of  scarlet  fever  without 
any  evil  result  whatever ;  but  negative  evidence  of 
this  sort  is  of  little  value.  Dr.  Braxton  Hicks  states, 
that  of  89  cases  of  puerperal  fever  which  he  investi- 
gated, 68  had  been  connected  in  some  way  or  other 
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with  animal  poisons,  and  of  those  more  than  one- 
half  (37)  had  been  infected  with  scarlet  fever.  It  is 
recorded  that  a  patient  suffering  from  tj'pluis  fever 
was  unwittingly  admitted  into  a  lying-in  ward,  which 
resulted  in  the  death  from  puerperal  fever  of  the  two 
patients  who  occupied  the  contiguous  beds. 

The  poison  of  erysipelas  is  generally  supposed  to  be 
related  to,  if  it  be  not  identical  with,  that  of  puerperal 
fever,  which  is  evidenced  by  the  fact  that  in  many 
cases  parturient  women  have  succumbed  to  puerperal 
fever  after  having  been  brought  into  contact  with 
the  poison  of  erysipelas.  Moreover,  the  iiifants  born 
of  women  attacked  with  puerperal  fever  are  frequently 
affected  with  erysipelas,  thus  showing  in  a  remark- 
able manner  the  alliance,  at  all  events,  of  the  two 
diseases,  or  the  relationship  of  their  factors. 

Dr.  Playfair  very  strikingly  exemplifies  the  prob- 
able unity  of  these  toxic  agencies  in  his  account  of 
an  outbreak  of  puerperal  fever  in  the  lying-in  ward 
of  King's  College  Hospital,  which  followed  close  upon 
an  epidemic  of  erysipelas  in  the  surgical  wards. 

The  term  nutria  has  been  used  as  an  inclusive 
term  for  those  conditions,  whether  of  septiceemia, 
sapra^mia,  or  puerperal  fever,  which  attack  lying-in 
women.  Opinions  lately  have  been  tending  to  the 
belief  that  all  cases  of  metria  are  due  to  septic 
poisoning,  either  introduced  from  without,  i.e.  from 
polluted  hands  of  attendant,  filthy  sponges,  ill-cleansed 
syringes,  etc.,  or  from  the  absorption  of  septic  material 
from  decomposing  matter  in  the  genital  tract  itself. 
The  time,  however,  has  not  yet  arrived  when  we  can 
deny  the  possibility  of  outbreaks  of  puerperal  fever 
occurring  in  hospitals  or  districts  where  the  poor  are 
much  crowded  together,  although  the  nature  of  the 
infecting  or  contagious  element  has  hitherto  eluded 
any  distinct  grasp. 

z 
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Many  signal  exaniplus  prove  the  contagiousness  of 
puerperal  fever,  infected  medical  men  and  midwives 
having  left  a  track  of  death  in  lying-in  rooms,  not- 
withstanding the  observance  of  strict  sanitary  precau- 
tion. Mr.  Koherton  gives  a  notable  instance,  showing 
how  one  midwife  attached  to  a  lying-in  hospital, 
among  twenty  labours,  had  sixteen  fatal  cases  of 
puerperal  fever,  whilst  the  other  midwives  connected 
with  the  same  institution  attended,  duiing  the  same 
period,  380  labours  without  the  occurrence  of  a  single 
instance  of  puerperal  fever.  The  cases  attended  by  the 
infected  midwife  were  scattered  amongst  the  patients 
of  the  other  midwives,  so  that  the  infection  was  clearly 
traced  to  personal  contact  and  not  to  local  epidemy. 
Infection  may  be  also  carried  from  the  dead  body — 
dead  from  any  disease,  contagious  or  otherwise — to 
the  lying-in  woman ;  hence  any  one  engaged  in  dis- 
section should  rigorously  avoid  the  lying-in  room. 

The  virulence  of  the  morbific  element  may  be 
further  estimated  by  the  failure  of  the  extraordinary 
precautions  taken  by  medical  men  who  have  been  in 
attendance  upon  cases  of  puerperal  fever.  In  one 
instance  a  doctor,  Avho  had  become  infected,  had 
his  hair  shaved  off,  changed  the  whole  of  his  gar- 
ments, used  baths,  and  washed  his  hands  in  disinfect- 
ing fluids,  yet,  notwithstanding  all  these  precautions, 
the  first  labour  he  afterwards  attended  resulted  in 
puerperal  fever.  Dr.  Tyler  Smith  offers  the  most 
feasible  explanation  of  this  apparently  paradoxical 
fact  by  suggesting  that  the  blood  of  a  person  who 
has  been  in  contact  with  a  case  of  puerperal  fever 
becomes  infected,  and  is  the  medium  Avhich  conveys 
the  poison,  although  the  conveyer  himself  may  be  in 
perfect  health;  and  in  support  of  this  hypothesis  he 
instances  the  fact  that  a  Avoman,  herself  proof  against 
smallpox,  not  unfrequently  communicates  the  disease 
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to  her  unborn  infant,  the  blood  of  course  being  the 
only  channel  through  which  infection  could  take 
place. 

The  various  malarious  exhalations  from  imperfect 
drainage,  want  of  cleanliness,  defective  ventilation, 
with  other  nosocomial  influences,  are  so  many  addi- 
tional means  of  producing  toxasmia. 

From  time  to  time  severe  epidemics  of  puerperal 
fever  have  jsroduced  an  excessively  high  rate  of  mor- 
tality in  childbirth.  There  is  some  difficulty  in  dis- 
tinguishing between  epidemic  and  contagious  influ- 
ences, but  when  several  cases  spring  up  in  a  town 
under  the  care  of  diflerent  practitioners,  atmospheric 
influences  perhaps,  but  more  likely  insanitary  agents 
as  bad  drainage  or  polluted  Avater  are  at  work. 
When  an  epidemic  sets  in,  the  cases  first  attacked  are 
most  severe  and  intractable  ;  after  a  time  the  miasm 
seems  to  become  diluted  or  in  some  manner  to  lose  its 
extreme  virulence,  the  cases  then  diminish  in  severity, 
and  become  more  amenable  to  treatment.  The  char- 
acter of  an  epidemic  varies  from  time  to  time,  one 
batch  of  cases  inclining  to  abdominal,  another  to  chest 
or  head  complications,  and  consequently  observers  are 
apt  to  arrive  at  erroneous  conclusions  through  making 
general  deductions  from  the  results  of  a  single 
epidemic. 

Owing  to  more  stringent  sanitary  precautions,  epi- 
demics of  puerperal  fever  are  now  not  nearly  so  fatal 
as  they  formerly  Avere  ;  the  fact  that  the  contagious- 
ness of  the  disease  is  all  but  universally  acknowledged 
has  largely  contributed  to  the  diminished  mortality. 
It  is  in  the  lying-in  Avards  of  a  hospital  that  an  epi- 
demic causes  the  greatest  ravages,  the  fatality  be- 
coming sometimes  so  startling  as  to  necessitate  the 
closure  of  the  ward,  or  even  of  the  hospital  itself.  The 
results  of  private  midwifery  practice  always  compare 
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very  favourably  with  Uiose  of  the  lying-in  ward, 
especially  when  it  forms  part  of  a  general  hospital. 

Peritonitis. — Of  the  various  inflammatory  diseases 
commonly  associated  with  puerperal  fever,  the  most 
frequent  is  puerperal  peritonitis. 

It  usually  first  manifests  itself  on  the  second  or 
third  day  after  labour,  but  in  rare  instances  its 
commencement  coincides  with,  or  even  precedes,  par- 
turition, whilst,  on  tiie  other  hand,  it  may  be  delayed 
until  the  sixth  or  even  the  eighth  day  after  labour. 
The  symptoms  are  those  of  ordinary  peritonitis  aggra- 
vated in  intensity  and  asthenic  in  type ;  the  patient 
is  seized  with  a  rigor,  generally  of  a  marked  character; 
her  face  is  clouded  with  an  expression  of  anxiety 
and  dread  of  impending  danger ;  the  abdominal  pain 
Cjuickly  increases  in  intensity ;  the  temperature  rises 
to  102°  or  104°,  and  the  pulse,  thin  and  thready,  is 
accelerated  to  120  or  140,  and  the  respirations  to  25 
or  50,  or  even  more,  in  a  minute;  the  tongue  becomes 
furred,  or  is  sometimes  red,  becoming  afterwards  dry 
and  brown,  and  there  is  insatiable  thirst;  the  bowels 
are  copiously  relaxed,  the  diarrha3a  being  often  pre- 
ceded by  vomiting ;  tlie  abdomen  is  distended  w^ith 
flatus  ;  the  uterine  discharge  is  either  arrested  or  be- 
comes offensive  ;  mammary  secretion  ceases  ;  and  the 
body  is  bathed  in  a  copious  perspiration.  In  fatal  cases 
the  disease  pursues  a  rapid  course,  the  pulse  becoming 
more  thin  and  wiry,  the  abdomen  more  tympanitic, 
low  delirium  sets  in,  and  the  patient  dies. 

The  principal  distinction  between  the  simple  peri- 
tonitis of  childbirth  and  the  peritonitis  accompanying 
puerperal  fever  lies  in  the  inflammatory  character  of 
the  simple  peritonitis  as  compared  with  the  markedly 
asthenic  nature  of  puerperal  peritonitis.  In  simple 
peritonitis  the  bowels  are  usually  confined ;  but,  as 
just  stated,  in  puerperal  peritonitis  there  is  diarrhosa. 
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Examination  after  death  shows  tliat  the  Iymi:)h  eflused 
in  simple  peritonitis  tends  to  organisation,  being  of 
that  adhesive  character  which  mats  together  the  ad- 
jacent organs;  whereas  the  effasion  of  puerperal  peri- 
tonitis is  a  dirty-looking  fluid,  with  floating  flakes  of 
lymph,  having  no  tendency  to  organisation. 

I  may  here  mention  the  disorder  first  noticed  by 
Gooch,  and  afterwards  very  fully  described  by  Rams- 
botham,  and  named  acute  tympanitis,  or  false  perito- 
nitis, in  which,  without  any  inflammatory  action,  the 
symptoms  very  much  resemble  those  of  peritonitis. 
A  careful  examination  of  the  case,  however,  with  a 
consideration  of  its  history,  will  enable  us  to  form 
a  correct  diagnosis.  The  treatment  consists  in  the 
administration  of  opiates. 

Puerperal  Fhlebitis  comes  on  usually  a  few  days 
after  labour.  The  first  indication  is  a  rigor,  which  is 
much  less  marked  than  in  peritonitis;  indeed  the  pre- 
monition not  unfrequently  takes  the  form  of  a  series 
of  slight  shivers,  rather  than  one  well-marked  shaking; 
the  pulse  and  respirations  increase  in  rapidity,  though 
not  so  decidedly  as  in  peritonitis,  the  -puhe  not  often 
exceeding  120,  and  the  respirations  25  or  30  in  a 
minute;  the  temperature  rises  to  102°  or  103°.  The 
tongue  is  thickly  coated,  the  bowels  as  a  rule  are  re- 
laxed ;  the  uterine  discharge  is  generally  excessive  and 
very  off'ensive.  The  patient  is  bathed  in  copious  per- 
spirations, and  she  suff"ers  from  great  mental  depression. 
The  pain  is  usually  accompanied  with  more  or  less 
abdominal  distension,  is  confined  to  the  uterus,  and  is 
not  nearly  so  great  as  in  peritonitis.  B6hier  states 
that  if  the  uterus  is  steadied  with  one  hand,  and 
grasped  between  the  fingers  and  thumb  of  the  other 
(the  bladder  being  empty),  "a  painful  cord-like  indura- 
tion "  will  be  felt  on  one  side — a  symptom  he  holds 
to  be  of  great  diagnostic  value  since  it  is  invariably 
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present  before  the  other  symptoms  declare  themselves. 
A  vagmal  examination  reveals  nothing  special.  In 
severe  cases  pyiemic  deposits  of  pus  take  place  in 
various  parts  of  the  hody;  the  joints,  the  eye,  especi- 
ally the  left,  the  lungs,  liver,  and  kidneys,  are  the 
faA^ourite  seats  of  these  secondary  abscesses.  When 
they  appear  on  tlie  surface,  the  first  manifestation  is 
an  erysipelatous  redness  of  the  skin,  accompanied 
with  pain,  which  is  followed  by  suppuration.  In 
addition  to  these  purulent  depots,  we  get  occasionally 
sloughing  of  the  tissues  which  cover  certain  promi- 
nent portions  of  the  osseous  system,  as  the  sacrum, 
OS  calcis,  etc.,  parts  subject  to  pres.sure  from  the 
dorsal  position  of  the  patient.  In  some  cases  the 
threatened  attack  of  local  mischief  terminates  by 
resolution,  the  patient  escaping  both  suppuration  and 
sloufjhino;.  Post-mortem  examination  reveals  the 
presence  of  a  purulent  fluid  in  the  uterine  veins  and 
sinuses,  and  frequently  in  the  Fallopian  tubes,  and  the 
contiguous  veins  often  contain  thrombi. 

Dr.  Murphy  denies  that  the  presence  of  pus  in  the 
uterine  veins  indicates  phlebitis,  and  states  that  if  the 
fluid  is  carefully  removed,  the  coats  of  the  veins  pre- 
sent a  normal  appearance.  Dr.  R.  Lee  maintains  that 
the  puriform  fluid  found  in  the  veins  is  a  consequence 
of  inflammation  of  their  coats.  It  is,  however,  more 
probable  that  the  pus  is  generated  in  the  uterus, 
and  thence  finds  its  way  into  the  veins.  The  inner 
venous  coat,  being  very  delicate  and  non- vascular, 
seems  incapable  of  generating  pus.  After  intra-uterine 
injection  of  perchloride  of  iron  for  hjemorrhage,  the 
uterine  sinuses  have  been  found  to  contain  dis- 
coloured blood,  showing  that  fluids  Avithin  the  uterus 
can  find  their  way  into  the  uterine  venous  system.  In 
violent  and  prolonged  phlebitis,  the  uterine  tissues 
generally,  and  even  the  peritoneal  covering,  may  be- 
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come  involved,  and  give  rise  to  more  or  less  fibrinous 
and  serous  exudation  on  the  peritoneal  surface. 

Puerperal  iMelr  it  is.— The  initiatory  rigor  ushering  in 
puerperal  peritonitis  and  phlebitis  is  rarely  met  with 
in  uncomplicated  metritis.  The  disease  commences 
within  the  first  few  days  after  delivery  with  a  dull 
uterine  pain,  which  may  be  mistaken  for  after-pains, 
but  it  remains  after  these  have  usually  ceased,  and  is 
more  persistent ;  the  pain  differs  much  from  that  of 
peritonitis,  for  pressure  is  fairly  tolerated  and  has 
to  be  occasionally  resorted  to  in  order  to  test  the 
morbid  sensibility  of  the  uterus.  The  pulse  ranges 
from  100  to  110,  the  temperature  from  100°  to  104° 
Fahr. ;  respiration  is  not  much  interfered  Avith.  The 
inflammatory  process  checks  the  progress  of  involu- 
tion, so  that  the  uterus  can  be  distinguished  above 
the  pubes,  after  it  ought  to  have  subsided  into  the 
cavity  of  the  pelvis,  which  in  ordinary  cases  takes 
l^lace  before  the  tenth  day.  Besides  the  stoppage  of 
the  process  of  involution,  the  uterine  structures  become 
swollen  by  the  inflammatory  action,  the  result  of  these 
two  conditions  being  often  sufficient  to  keep  the  uterus 
so  far  above  the  brim  that  the  os  cannot  be  reached  by 
the  exploring  finger  in  the  vagina ;  when  the  os  am 
be  felt,  it  is  hot,  tumid,  and  sensitive  to  the  touch. 
The  lochial  discharge  is  sometimes  checked,  at  others  it 
takes  on  a  purulent  and  exceedingly  offensive  form, 
and  if  the  disease  goes  on  to  death  of  the  uterine 
structures,  the  discharge  is  characteristically  fetid. 
Hervieux  calls  attention  to  the  condition  of  the  lochia 
as  a  diagnostic  sign,  stating  that  if  it  continues  san- 
guinolent  for  several  days  longer  than  the  normal 
period  (three  or  four  days),  metritis  is  to  be  feared. 
In  some  cases  abscesses  form  in  the  Avails  of  the 
uterus,  and  if  they  open  into  the  peritoneum  the 
result  is  generally  fatal.    Metritis  has  been  divided 
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into  inflainmation  of  the  mucous  membrane — endo- 
metritis, and  of  tlio  miiscidar  walls — parenchymatous 
metritis  ;  the  distinction,  howevei',  is  of  little  practical 
moment.  Endometritis  may  be  present  without  im- 
plicating the  rest  of  tlie  uterine  structures,  but 
parencliymatous  metritis  is  invariably  associated  with 
inflammation  of  the  lining  membrane,  which  has  led 
some  to  suppose  that  general  metritis  always  origin- 
ates in  that  structure.  In  some  instances  the  in- 
flammatory process  attacks  the  appendages  of  the 
uterus,  the  ligaments,  Fallopian  tubes  or  ovaries,  caus- 
ing more  or  less  localised  pain.  Post-mortem  appear- 
ances are  mostly  confined  to  the  uterus,  the  peritoneum 
being  usually  free  from  effusion.  The  uterus  itself  is 
larger  than  normal,  and  when  cut  into  is  found,  in 
severe  cases,  to  be  infiltrated  with  pus,  or  in  a  semi- 
sloughing  condition ;  in  the  worst  cases  gangrene  is 
more  or  less  manifest.  When  death  occurs  in  the 
early  stage,  the  mucous  membrane  is  found  soft  and 
thickened,  and  covered  with  a  layer  of  tenacious 
mucus  mixed  with  blood  and  epithelial  debris. 

AnrjeiolemUis,  or  inflammation  of  the  uterine  lymph- 
atics, is  scarcely  to  be  distinguished  from  uterine  phleb- 
itis, the  symptoms  being  much  the  same.  Post-mortem 
examination  showsthe  presence  of  pus  in  the  lymphatics. 

Puerjjeral  SejMccemia  and  Pycemia. — These  two  con- 
ditions, until  late  years,  were  considered  to  be  solely 
dependent  upon  puerperal  phlebitis.  It  is  now  gener- 
ally admitted  that  the  converse  is  frequently  the  case, 
and  that  a  toxic  condition  of  the  blood  is  a  cause  of 
some  of  the  prominent  symptoms  of  phlebitis.  The 
toxic  influence  may  be  derived  either  from  without, 
hetero- infection,  or  from  decomposition  of  materials 
within  the  organism,  auto-infcdion.  External  influ- 
ences may  be  conveyed  by  means  of  septic  particles 
suspended  in  the  atmosphere,  or  by  the  hand  of  the 
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physician,  by  the  agency  of  a  catlieter,  sponge,  or 
otlier  object,  which,  having  been  infected  with  a  septic 
ferment,  is  pLaced  in  contact  with  a  recent  wound  of 
the  parturient  canal.  Dr.  Wiltshire  reLates  a  case  in 
which  the  septic  influence  was  traced  to  the  befouling 
of  the  atmosphere  through  emptying  a  dust-bin.  The 
case  first  exhibited  the  ordinary  symptoms  of  septi- 
cannia;  later  on  phlegmasia  dolens  of  the  left  leg 
supervened.  The  patient  from  time  to  time  suffered 
unaccountable  relapses,  which  were  afterwards  found 
to  be  synchronous  with  the  periodic  emptyings  of  the 
dust-bin,  and  there  seemed  little  doubt  that  the  illness 
was  originally  started  by  poison  derived  from  the 
same  source.  Auto-infection  results  from  absorption 
of  the  toxic  elements  produced  by  necrobiosis  of  a 
portion  of  the  genital  system,  or  from  decomposition 
of  retained  blood- clots.  To  insure  this  absorption 
there  must  be  a  recent  solution  of  continuity  of  the 
surface  of  the  parturient  canal,  since,  according  to 
Billroth,  healthy  granulating  sores  do  not  absorb. 
Now,  Schroeder  has  shown  that  slight  rents  of  the 
vaginal  mucous  membrane  are  of  frequent  occurrence 
after  labour,  so  that,  given  the  presence  of  a  septic 
ferment,  we  have  the  requisite  conditions  for  its 
absorption.  Dr.  More  Madden  directs  attention  to 
laceration  of  the  cervix  uteri  through  improper  use 
of  the  forceps  as  an  important  factor  in  the  modern 
etiology  of  puerperal  septicemia.  Infection  may 
follow  the  retention  of  a  dead  foetus  in  the  uterus, 
though,  according  to  Schroeder,  this  takes  place  only 
when,  through  rupture  of  the  membranes,  the  foetus 
is  exposed  to  the  influence 'of  the  air.  Dr.  Barker 
maintains,  and  cites  cases  to  prove,  that  the  same 
results  may  follow  without  rupture  of  the  membranes. 
I  have  often  seen  septicaemia  follow  placenta  prsevia 
and  cases  of  severe  hsemorrhage. 
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In  cases  of  septic  poisoning,  the  blood  after  death 
is  fluid  and  dark,  and  the  mucous  mend>rane  of  the 
intestinal  canal  softened  and  tumefied.  The  researches 
of  Dr.  Burden  Sanderson  and  other  microscopists 
prove  the  occasional  presence  of  bacteria  in  septicaemic 
blood,  but  the  actual  part  these  bodies  play  is  not 
yet  understood. 

The  term  sajmem  'm,  or  septic  intoxication,  is  given 
to  an  acute  form  of  blood-poisoning  due  to  the  ab- 
sorption of  the  chemical  products  of  decomposition 
derived  from  putrid  materials  lying  in  the  genital 
tracts  after  parturition.  These  products  probably 
contain  organisms,  which,  however,  do  not  multiply 
in  the  blood  after  their  absorption,  and,  according  to 
Matthews  Duncan,  "  do  not  survive,  far  less  grow 
therein."  Koch,  however,  states  that,  in  cases  of 
acute  septic  intoxication,  no  organisms  are  found  in 
the  blood  during  life  nor  immediately  after  death. 
This  condition,  then,  is  not,  as  in  septicemia,  pei'- 
petuated  by  the  absorption  and  multiplication  of 
bacteria  in  the  blood,  but  by  repeated  supplies  of  the 
poison  gathered  from  the  genital  tract  and  absorbed 
by  the  open  uterine  veins  and  sinuses. 

The  most  common  cause  of  saprtemia  is  a  want  of 
proper  contraction  of  the  uterus  after  delivery,  which 
often  follows  a  tedious,  a  too  rapid,  or  an  instrumen- 
tal labour.  This  atonic  state  of  the  womb,  coupled 
with  the  ragged  wound  left  after  the  removal  of  the 
placenta,  favours  the  lodgment  and  decomposition 
of  clots,  membranes,  or  bits  of  placenta,  and  forms  a 
favourable  nidus  for  the  development  and  absorption 
of  putrid  fluids. 

The  treatment  of  saprfemia  is  obvious,  and  is  in 
many  cases  successful.  The  uterus  should  be  explored 
by  the  fingers,  the  hand,  or  the  ovum  forceps,  and 
clots,  fragments  of  placenta  or  of  membrane,  removed ; 
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in  a  word,  everything  should  he  done  to  favour  the 
formation  of  healtiiy  granulations  in  the  placental 
wound.  After  the  removal  of  the  decomposing 
material  the  uterus  should  be  irrigated  with  a  solu- 
tion of  carbolic  acid  (1  to  50)  or  a  weak  solution  of 
permanganate  of  potass  twice  a  day,  and  repeated  as 
long  as  the  temperature  remains  high.  As  the  reten- 
tion of  secretion  is  largely  due  to  imperfect  contrac- 
tion of  the  uterus,  ergot  should  be  given  in  half- 
drachm  doses  two  or  three  times  a  day.  Quinine  in 
five-grain  doses  must  be  given  every  four  hours  to 
subdue  the  fever  and  reduce  the  temperature,  and 
should  be  continued  until  all  fever  has  subsided. 
Pain,  restlessness,  and  insomnia  are  to  be  treated  by 
morphia,  bromide  of  potassium,  and  chloral. 

Pycemia  is  literally  the  absorption  or  introduction 
of  pus  into  the  general  circulation,  supposed  to  take 
place,  under  certain  conditions,  through  the  coats  of 
the  blood-vessels,  and  thus  it  is  that  pus-corpuscles 
migrate  from  one  locality  to  another,  producing  the 
secondary  deposits  so  characteristic  of  the  disease. 
We  are,  however,  destitute  of  evidence  to  prove  that 
the  pus-corpuscle  itself  acts  as  a  poisonous  ferment ; 
indeed,  experimental  researches  point  in  an  opposite 
direction.  Virchow  states  that  capillary  embolism, 
by  producing  blood  stasis,  is  the  cause  of  multiform 
pus  depots,  each  hasmorrhagic  infarction  giving  rise  to 
sujipuration.  Septictemia  and  pyaemia  are  practically 
the  acute  and  subacute  forms  of  the  same  disease. 
The  ordinary  symptoms  of  blood-poisoning  are  com- 
mon to  both  forms — rigors,  a  rapid  rise  in  temper- 
ature, sometimes  as  high  as  106°  Fahr.,  with  the 
general  symptoms  of  pyrexia,  prostration  of  the  mental 
and  physical  powers,  and  copious  diarrhoea,  being  the 
most  characteristic  •  the  symptoms  varying  Avith  the 
degree  of  toxasmia.     In  pysemia  the  formation  of 
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secondary  pus  deposits  in  the  neighbourliood  of  the 
joints,  in  the  lungs,  pleura,  pericardium,  liver,  and 
other  localities,  is  of  common  occurrence. 

We  have  now  to  direct  our  attention  to  the  gen- 
eral aspect  of  puerperal  fever.  The  disease  usually 
commences  on  the  second  or  third  day  after  delivery, 
though,  as  was  previously  stated,  it  may  be  developed 
during  labour,  or  be  retarded  until  the  seventh  or 
eighth  day  after,  but  not  later.  The  invasion  may  be 
marked  with  a  rigor,  though  it  is  often  slight  enough 
to  escape  notice;  the  patient's  mind  is  from  the  first 
much  depressed,  and  she  is  harassed  with  gloomy 
forebodings,  a  condition  painfully  shown  in  the 
pinched  and  haggard  face  and  sunken  eyes.  The 
tongue  is  moist,  with  a  white  or  brown  fur,  and 
shows  the  indentation  of  the  teeth ;  the  pulse  is  xevy 
rapid,  from  110  to  160,  and  the  respirations  are  in- 
creased to  50  or  60  in  a  minute ;  the  temperature 
varies  from  102°  to  106°  Fahr.  The  skin,  as  a  rule, 
is  hot  and  dry,  although  in  some  instances  there  is 
excessive  perspiration;  vomiting  of  a  green  or  brown 
coloured  fluid  is  sometimes  met  with,  especially  at 
the  later  stage  of  the  disease ;  diarrhosa  is  generally 
present,  and  in  cases  of  septicaemic  origin,  the  alvine 
discharge  is  more  than  usually  fetid.  The  condition 
of  the  lochia  is  greatly  dependent  upon  the  state  of 
the  uterus ;  in  metritis  or  phlebitis  the  discharge 
may  become  foul  or  cease  entirely,  but  when  no 
complication  exists  it  not  unfrequently  remains  un- 
affected. 

At  the  outset  there  is  usually  a  certain  amount  of 
vague  abdominal  pain  in  the  hypogastric  region, 
which,  if  followed  by  peritonitis,  rapidly  increases  to 
positive  agony,  and  radiates  over  the  whole  abdomen ; 
the  pain  is  aggravated  by  abdominal  tension,  first 
from  flatus  simply,  and  afterwards  from  the  effusion 
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of  serum.  As  a  rule  the  brain  is  not  implicated 
to  any  extent,  though  there  may  be  low  delirium. 
If  the  case  is  of  adynamic  form,  the  foregoing  symp- 
toms rapidly  lead  to  dissolution,  and  shortly  before 
death  the  pain  frequently  lessens  in  violence,  and 
the  patient  lies  prostrate  without  complaint.  As 
was  previously  remarked,  the  special  character  of 
puerperal  fever  changes  from  time  to  time,  the  local 
complications  now  attacking  the  abdomen,  now  the 
chest ;  but  in  the  most  severe  form  the  patient  is 
cut  down  without  the  supervention  of  any  local 
symptom  whatever.  The  adynamic  form  of  puer- 
peral fever  is  usually  the  result  of  zymotic  influences, 
and  is  now  chiefly  confined  to  the  lying-in  wards  of 
hospitals,  being  comparatively  rare  in  private  practice. 
In  cases  of  this  type,  death  takes  place  within  the  first 
week,  sometimes  on  the  second  or  third  day ;  and  in- 
deed cases  are  recorded  where  the  patient  succumbed 
within  twenty-four  hours. 

Post-mortem  examination  reveals  nothing  of  patho- 
logical import  except  the  condition  of  the  blood, 
which  is  very  dark  and  possesses  a  peculiarly  offen- 
sive odour;  the  coagulum  is  fi'iable  and  of  the  con- 
sistence of  jelly,  the  lowest  stratum  containing  an 
excess  of  the  dark  colouring  matter,  which  falls  to  the 
bottom  of  the  vessel  during  coagulation ;  the  usual 
conditions  of  hydrsemia  are  evidenced  by  the  diminu- 
tion of  the  c[uantity  of  red  discs,  and  the  increase  of 
the  white  corpuscles,  fibrin,  and  extractive  matter. 

Treatment. — Prophylactic.  As  blood-deterioration 
is  one  of  the  great  predisposing  causes  of  puerperal 
fever,  hydrasmia  must  be  combated  by  a  generous 
diet  and  the  administration  of  salts  of  iron,  either 
alone  or  in  combination  with  quinine.  Excess  of 
fibrin  may  be  reduced  by  the  free  use  of  vegetables, 
by  salines,  and  the  vegetable  acids,  with  a  due  amount  of 
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exercise.  Mental  depression  is  another  predisposing 
influence  wliich  is  generally  dillicult  to  alleviate ; 
change  of 'scene  and  cheerful  company  will,  lunvever, 
conduce  to  this  end.  The  uterine  discharge,  if  oHen- 
sive,  should  be  corrected  hy  the  injection  into  the 
vagina  of  a  wcalc  solution  of  permanganate  of  potash 
or  cai'l^olic  acid,  and  the  parts  should  be  kept  clean. 
Moreover,  the  most  scrupulous  care  must  be  taken  by 
the  accoucheur  to  avoid  the  risk  of  carrying  any  toxic 
influence  to  the  lying-in  woman.  He  should  avoid 
dissecting  and  post-mortem  rooms,  especially  when  a 
corpse  has  been  the  subject  of  puerperal  fever,  peri- 
tonitis, scarlet  fever,  or  erysipelas.^  Contact  with  any 
source  of  cadaveric  poison  demands  the  free  use  of 
disinfecting  preparations.  No  one  who  has  attended 
a  case  of  puerperal  fever  is  justified  in  performing  the 
function  of  an  accoucheur  until  the  lapse  of  some 
time,  say  a  fortnight,  and  not  even  then  without  taking 
special  sanitary  precautions.  Dr.  Priestley  recom- 
mends a  Aveek's  seclusion  after  regular  attendance 
has  ceased  on  a  single  case  of  puerperal  fever ;  and 
when  a  series  of  cases  has  occurred  in  the  prac- 
tice of  any  one,  he  should  absent  himself  from  mid- 
wifery practice  for  one  month  at  least.  During 
either  the  shorter  or  longer  interval  of  seclusion,  the 
means  for  disinfection  should  be  fully  carried  out. 
It  should  be  borne  vividly  in  mind  that  the  delivery 
of  a  woman  by  an  attendant  who  has  been  exposed 
to  the  influences  just  mentioned,  involves  the  im- 
minent risk  of  carrying  death  to  the  bedside  of  his 
patient.  AVhenever  the  practitioner  has  been  brought 
in  contact  with  a  source  of  septic  poison,  whether 

1  Dr.  Wendell  Holmes  laj'S  great  emphasis  on  this  point  in  his 
Currents  and  Countcr-Ourrents  in  Medical  Science,  Boston,  1861 ; 
a  scholarly  work  that  every  student  of  medicine  \\ould  do  well 
to  read. 
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from  attendiincc  on  a  case  of  puerperal  fever,  or 
from  handling  the  dead  subject,  he  should  resort 
to  frequent  ablutions,  not  only  of  the  hands  but 
of  the  whole  bod}^,  taking  special  care  to  remove  all 
traces  of  foreign  matter  from  under  the  nails,  and  to 
add  carbolic  acid,  Condy's  fluid,  or  tincture  of  iodine 
to  the  water.  Turkish  baths,  or  fumigation  of  the 
person  with  the  vapour  of  iodine,  may  also  be  re- 
sorted to  Avith  advantage. 

The  general  treatment  varies  in  each  individual 
case  with  the  character  of  the  disease ;  the  increase 
in  temperature  should  be  combated  by  quinine  in 
large  doses,  10  or  12  grains  dissolved  in  a  solution  of 
hydrobromic  acid  being  given  every  six  or  eight  hours 
until  the  desired  result  is  obtained.  Dr.  Wiltshire 
remarks  that  the  reduction  of  the  temperature  by 
quinine  is  more  pronounced  in  cases  of  septiciemia 
accompanied  by  difluse  suppuration,  than  in  cases  of 
blood-poisoning  unattended  by  suppuration.  The 
body  should  be  sponged  with  cold  or  tepid  water, 
rendered  more  refreshing  by  the  addition  of  a  little 
toilet  vinegar ;  restlessness  and  insomnia  are  to  be 
treated  by  morphia,  either  in  the  form  of  pill  or  draught, 
or  by  hypodermic  injection;  occasionally  it  is  advan- 
tageously administered  as  a  suppository;  chloral 
hydrate,  either  alone  or  combined  with  morphia,  is  a 
valuable  hypnotic.  Dr.  F.  Barker  highly  extols  the 
action  of  veratrum  viride  in  five-minim  doses  of  the 
tincture  every  hour  until  its  influence  is  established  as 
a  controller  of  the  heart's  action.  Digitalis  and  aconite 
have  also  been  recommended  for  the  like  purpose, 
and  in  the  hands  of  some  the  internal  administration 
of  turpentine  has  proved  of  much  value.  Enemata 
containing  castor-oil  or  turpentine  are  to  be  preferred 
to  purgatives ;  diarrhrea  demands  the  use  of  opium  ; 
siclmess  should  be  allayed  by  ice,  soda,  or  other  effer- 
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vcscing  waters,  cliain])rigiie,  and  moi'pliia.  General 
depletion  is  not  admissible  in  any  stage  of  the  disease, 
but,  as  will  be  presently  mentioned,  leeches  are  some- 
times serviceable.  The  so-called  eliminative  plan  of 
treatment  Avith  ipecacuanha  and  calomel  is  rarely  of 
much  utility,  and  tends  further  to  depress  the  patient. 

In  cases  of  pyssmic  or  septicajraic  origin,  the  at- 
tempts to  destroy  the  morbific  element  in  the  blood 
by  means  of  chlorine  or  carbolic  acid  have  hitheito 
proved  futile.  Chlorate  of  potash  and  perchloride  of 
iron  are  of  much  use  in  restoring  the  healthy  charac- 
ter of  the  blood.  In  the  three  epidemics  of  puerperal 
fever,  more  or  less  severe,  which  I  have  witnessed,  I, 
in  common  with  other  observers,  have  been  struck 
with  the  uncertainty  of  the  action  of  remedies.  In 
one  epidemic  turpentine  seemed  to  be  much  more 
efficacious  than  in  the  other  two;  but  in  those  adyna- 
mic cases  where  retching,  gulping,  nausea,  vomiting, 
and  diarrhoea  come  on  at  any  early  stage,  it  is  imposs- 
ible to  give  this  remedy ;  in  such  cases  I  have  found 
a  combination  of  chloral  hydrate,  morphia,  and  aconite 
very  useful. 

The  systematic  washing  out  of  the  uterus  with  a 
weak  solution  of  permanganate  of  potash  in  warm 
water  is  of  great  service  ;  indeed  I  have  often  seen  a 
marked  improvement  take  place  in  a  few  hours,  the 
temperature  and  pulse  being  reduced,  and  the  patient 
expressing  herself  greatly  relieved.  In  using  intra- 
uterine irrigation,  care  must  be  taken  not  to  distend 
the  uterus,  otherwise  the  injection  inflicts  severe  pain, 
and  is  liable  to  pass  through  the  patulous  Fallopian 
tubes  into  the  abdominal  cavity.  This  accident  may 
be  avoided  by  injecting  the  fluid  slowly,  and  by 
allowing  plenty  of  space  around  the  injecting  tube 
for  the  fluid  to  escape. 

The  diet,  of  course,  must  be  regulated  by  the  exi- 
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gencies  of  the  case  ;  nutritious,  but  not  stinuilating, 
in  the  more  sthenic  form ;  freely  stimuhiting  fi'om 
the  first  in  the  adynamic  form.    In  case  of  thirst, 
a  little  dilute  phosphoric  acid  sweetened  with  syrup 
forms  a  refreshing  drink.    Abdominal  pain  should  be 
mitigated  by  turpentine  stupes,  or  by  the  application 
of  flannel  or  cotton-wool  sprinkled  with  laudanum. 
Poultices,  though  sometimes  very  comforting,  are,  as 
a  rule,  too  heavy  to  be  borne.    In  extreme  pain  from 
violent  peritonitis,  the  application  of  leeches  to  the 
abdomen  will  generally  afford  relief;  some  recommend 
blisters,  but  I  prefer  fomentations,  and,  if  necessary, 
leeches.    Flatulent  distension  of  the  intestines,  so  apt 
to  intensify  the  pain  and  distress,  may  be  reduced  by 
the  use  of  a  long  rectum  tube,  or,  if  needful,  by  the 
introduction  into  the  colon  of  a  very  fine  hollow 
needle.    The  abdominal  pain  must  be  treated  like- 
wise with  morphia,  administered  either  hypodermi- 
cally  or  by  the  rectum,  and  it  must  be  given  freely, 
for  the  tolerance  of  this  drug,  under  the  circumstances, 
is  very  marked,  so  that  unless  given  freely  it  is  use- 
less.   Dr.  Eigby's  encouraging  advice  on  the  neces- 
sity of  persevering  treatment,  notwithstanding  all 
adverse  symptoms,  forms  a  fitting  conclusion  to  this 
chapter.    "  Even  when  the  face  is  assuming  a  Hippo- 
cratic  appearance,  the  pulse  so  rapid  and  feeble  as 
scarcely  to  be  counted,  where  the  abdomen  is  im- 
mensely distended,  with  cessation  of  pain  and  cold 
clammy  state  of  the  skin,  we  ought  not  to  despair. 
No  case,  however  bad,  is  entirely  hopeless  ;  and 
although  the  majority  of  such  cases  perish  in  spite  of 
the  greatest  care  and  activity,  still  we  are  justified 
in  persevering  till  the  last,  knowing  from  experience 
that  we  every  now  and  then  succeed,  even  at  this  late 
hour,  in  rescuing  our  patient." 

2  A 
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CHAPTER  XXXII. 

THROMBOSIS  AND  EMBOLISM. 

These  two  aflfections,  which,  for  reasons  presently 
to  be  assigned,  are  specially  liable  to  attack  puerperal 
women,  are,  with  certain  differences,  essentially  analo- 
gous.   By  thrombosis  is  meant  the  occlusion  of  a 
vessel,  arterial,  venous,  or  lymphatic,  through  the 
local  formation  of  a  fibrinous  clot  or  coagulum.  Em- 
bolism consists  in  the  plugging  of  a  vessel  through 
the  detachment  of  a  clot  formed  at  a  distance  from 
the  point  of  arrest,  the  clot  being  first  deposited  in 
one  of  the  larger  vessels,  or  in  the  heart  itself.  After 
a  time,  a  part  or  the  whole  being  detached,  it  is 
carried  forward  Avith  the  blood  current,  until,  arrived 
at  a  branch  too  small  to  allow  it  to  pass,  it  is  forced 
into  the  vessel  as  far  as  it  will  go,  and  embolism  is 
the  result.    When  the  pulmonary  artery  is  the  seat 
of  mischief,  as  is '  most  frequently  the  case,  intense 
dyspnoea,  with  pallor  of  the  face,  coldness  of  the 
extremities,  and  the  usual  symptoms  of  severe  col- 
lapse, set  in,  quickly  to  terminate  in  death,  although 
in  some  cases  the  patient  responds  to  the  action  of 
stimulants  and  rallies,  either  again  to  sink  in  a  few 
hours,  or,  in  rare  instances,  finally  to  recover.  ^ 

If  thrombosis  takes  place  in  one  of  the  peripheral 
vessels,  the  danger  to  life  is  not  so  imminently 
threatening,  the  peril  being  in  direct  proportion  to 
the  size  of  the  artery  obhterated.    The  symptoms  are. 
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severe  pain,  often  agonising,  about  the  seat  of  mischief, 
generally  in  one  of  the  extremities,  without  at  first 
any  corresponding  swelHng  or  inflammation  ;  pulsa- 
tion ceases  below  the  seat  of  obstruction,  and  the 
temperature  is  reduced.  If  the  occluded  artery  is 
large  there  is  generally  immediate  paralysis  of  the 
motor  or  sensory  or  of  both  nerves  of  the  affected 
limb,  which  is  sometimes  followed  by  gangrene.  If 
one  of  the  cerebral  arteries  is  plugged,  hemiplegia 
more  or  less  pronounced  is  the  result.  Cerebral  and 
peripheral  thrombosis  is  of  rare  occurrence  in  the 
puerperal  state. 

The  causes  which  lead  to  the  formation  of  fibrinous 
clots  are  the  hyperinotic  condition  of  the  blood  in  the 
gravid  state,  coupled  with  its  undue  tendency  to  coa- 
gulation,    This  tendency  to  coagulation  is  increased 
after  excessive  htemorrhage,  and  from  other  causes 
which  reduce  the  activity  of  the  circulation,  and  in- 
duce  a  proneness  to  syncope.     The  introduction  of 
certain  septic  matters  into  the  blood,  as  was  explained 
in  the  section  on  Phlegmasia  Dolens,  exerts  a  direct 
influence  in  causing  coagulation.    In  the  non-gravid 
state,  in  rheumatism,  typhus  fever,  and  plfthisis, 
thrombosis  not  unfrequently  proves  suddenly  fatal.' 
It  was  formerly  assumed  that  embolism  was  invariably 
the  cause  of  occlusion  of  the  pulmonary  artery;  local 
coagulation,  however,  may  take  place  in  the  pulmonary 
artery  independently  of  the  previous  formation  of 
clots  ni  distant  vessels,  and  in  many  cases  coagula- 
tion producing  thrombosis  begins  and  ends  in  the 
pulmonary  artery  itself. 

The  acute  symptoms  usually  come  on  after  some 
shght  exertion,  causing,  in  the  case  of  embolism  de- 
tachment of  a  fragment  of  a  clot  already  softened' and 
but  loosely  adherent  to  its  site,  and  in  thrombosis 
the  propulsion  of  the  clot  forward  so  as  to  totally 
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occkide  tlio  vessel  through  which  it  previously  allowed 
the  passage  of  suflicieiit  blood  to  carry  on  the  circu- 
lation. 

The  sudden  deaths  resulting  from  these  causes 
were  formerly  attriluited  to  a  condition  termed 
idiopathic  syncope,  but  the  characteristic  apnoja 
indicates  the  actual  cause  of  death. 

Dr.  Playfair  points  out  that  as  it  takes  time  for  a 
clot  to  undergo  the  amount  of  retrograde  metamor- 
phosis necessary  to  loosen  it  from  its  attachment, 
embolism  is  not  likely  to  occur  before  the  third  week 
after  delivery,  but  that  thrombosis  may  occur  much 
earlier,  owing  to  the  tardy  degenerative  stage  not 
being  an  element  in  its  causation. 

Treaiment. — In  the  rare  instances  where  death  does 
not  anticipate  the  arrival  of  the  physician,  stimulants 
freely  administered  are  his  mainstay,  alcohol  and  car- 
bonate of  ammonia  being  the  most  efficacious  forms. 
The  pain  of  peripheral  thrombosis  must  be  relieved 
by  opium,  and  the  subcutaneous  injection  of  morphia 
aifords  the  most  speedy  mitigation  of  suffering. 
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CHAPTEE  XXXIII. 

PELVIC  CELLULITIS  AND  PELVIC  PERITONITIS. 

Inflambiatory  processes,  frequently  of  low  and 
insidious  type,  may  attack  the  peritoneum  and  cellu- 
lar tissue  of  the  internal  generative  organs.  Such 
lesions  are  common  to  both  puerperal  and  non-gravid 
females.     Our  attention,  however,  will  be  directed 
solely  to  those  forms  incident  to  parturition.  Of 
late  years  much  attention  has  been  bestowed  upon 
the  subject,  and  investigators  have  somewhat  per- 
plexed it  with  a  superfluity  of  descriptive  terms. 
When  the  cellular  tisgue  surrounding  the  uterus  and 
its  appendages  is  the  seat  of  inflammation,  the  disease 
is  usually  called  pelvic  cellulitis ;   and  when  the 
peritoneal  covering  of  these  organs  is  attacked,  pelvic 
peritonitis.     A  variety  of  synonyms  has  been  pro- 
posed for  these  not  altogether  satisfactory  terms ; 
but  as  the  suggested  substitutes  are  themselves  by 
no  means  free  from  objection,  I  prefer  to  retain  those 
in  general  use.     Dr.  Matthews  Duncan,  following 
Virchow,  proposes  the  prefixes  j;eri  and  j:i«?-fl,,  as  peri- 
metritis, para-metritis — signifying  respectively  in- 
flammation of  the  serous  envelope  of  the  organ  and 
of  its  cellular  tissue.    These  prefixes  may  be  used  to 
diff"erentiate  the  character  of  the  inflammation  attack- 
ing any  of  the  pelvic  organs,  but  inasmuch  as  we  are 
unable  to  ascertain  clinically,  with  any  degree  of 
certainty,  the  particular  organ  aff"ected,  the  distinc- 
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tion  appears  to  me  too  subtle  for  our  present  means 
of  diagnosis. 

Dr.  Leislirnan  very  shrciwdly  expresses  a  wisli  for 
a  sinde  inclusive  woi'd  to  coniiu'ise  tlu;  whole  of  the 
internal-  organs  of  generation  to  which  the  above- 
mentioned  prefixes  might  be  conveniently  applied,  as 
we  should  then  avoid  committing  ourselves  to  an 
arbitrary  and  often  impossible  distinction.  Barnes 
overcomes  the  difiiculty  by  using  the  term  "j^erhaelric 
inflammation "  to  include  both  cellular  and  serous 
inflammations,  inasmuch  as  they  are  in  the  great 
majority  of  instances  coincident,  although  in  in- 
dividual cases  one  form  may  preponderate  over  the 
other. 

In  the  early  stage  it  is  impossible  to  discriminate 
whether  the  cellular  or  the  peritoneal  tissues  are 
primarily  attacked,  although,  when  the  disease  has 
somewhat  advanced,  particular  symptoms  may  pre- 
dominate, according  to  the  special  character  of  the 
lesion.  We  are  therefore,  in  a  measure,  constrained 
to  consider  these  diseases  collectively. 

First,  then,  as  to  causation: — One  prevailing  factor 
is  a  septica^mic  condition  of  the  blood;  indeed,  certain 
types  of  pelvic  cellulitis  and  peritonitis  seem  but 
modified  forms  of  that  hydra-headed  scourge  puerperal 
fever.  When  the  septic  element  is  present  in  only  a 
limited  degree,  especially  if  the  systemic  powers  are 
vigorous,  and  the  blood  not  yet  much  depraved,  it  is 
not  difficult  to  conceive  that  the  morbid  action  may 
be  confined  to  a  circumscribed  area  in  the  immediate 
vicinity  of  the  source  of  pollution.  Again,  excessive 
hgemorrhage,  the  deteriorated  condition  of  the  blood 
during  the  puerperal  period,  and  the  greater  or  lesser 
amount  of  bruising  and  stretching  which  the  tissues 
have  undergone  during  labour,  engender  an  unstable 
condition,  which  requires  only  a  comparatively  slight 
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morbid  impulse  to  excite  inflammation — the  too  early 
resumption  of  the  erect  position,  for  example,  exces- 
sive exertion,  or  the  effects  of  cold,  either  local  or 
general.  Dr.  M.  Duncan  strongly  insists  that  the 
disease  may  likewise  originate  in  metritis. 

According  to  Piotay  and  Grisolle  pelvic  inflam- 
mations, owing  to  the  greater  severity  of  the 
labour,  are  more  liable  to  occur  in  primipara3  than  in 
multipara3 ;  that  mothers  who  do  not  suckle  arc 
more  liable  to  attacks  than  those  who  do  ;  and  that 
imperfect  contraction  of  the  womb  is  a  predisposing 
cause. 

Pelvic  cellulitis  most  frequently  originates  within 
the  folds  of  the  broad  ligaments,  and  in  the  cellular 
tissue  surrounding  the  uterus,  whence  it  spreads 
more  or  less  along  the  contiguous  fasciae  through  the 
whole  of  the  pelvic  cavity. 

In  the  first  stage,  immediately  following  the  initial 
hyperffimic  condition,  the  tissues  become  infiltrated 
with  serum,  producing  a  more  or  less  elastic  swelling. 
When  the  connective  tissue  and  pelvic  fascias  are 
rendered  tense  by  this  effusion  the  swelling  is  firm 
and  unyielding.  The  rapid  disappearance  of  the 
hardness,  and  the  absence  of  any  remaining  indu- 
ration proves  that  it  was  not  due  to  effusion  and 
organisation  of  lymph.  In  the  majority  of  cases 
the  serous  infiltration  is  followed  by  exudation  of 
coagulable  lymph  sometimes  in  quantity  sufficient 
to  form  only  a  thin  layer  over  some  of  the 
pelvic  viscera;  at  others  enough  to  fill  the  entire 
pelvis,  and  to  mat  together  all  the  neighbouring 
organs.  The  position  and  shape  of  the  swelling 
varies :  at  first  it  may  be  globular ;  soon,  however, 
it  takes  an  irregular  form,  and  extends  between  the 
layers  of  pelvic  fascice  towards  the  pelvis,  the  direction 
being  from  the  centre  to  the  circumference.  The 
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aniitomy  of  the  pelvic  fasciaj  lias  been  carefully 
studied  with  the  view  to  determine  their  iiiilueuce 
on  the  course  of  cellular  inflammation.  Konig  made 
some  striking  experiments  to  show  the  various  routes 
by  which  fluids  may  traverse  the  pelvic  fascice. 
He  injected  water  and  air  into  the  uterine  cellular 
tissue,  and  found  that  the  fluid  followed  the  path  of 
the  psoas  and  iliacus  muscles  into  the  pelvis,  or 
along  the  round  ligament  towards  the  iliac  fossa,  or 
towards  Douglas'  fossa,  according  as  the  injection 
Avas  passed  into  the  fasciai  of  the  Fallopian  tubes, 
uterine  cervix,  or  posterior  part  of  the  broad  liga- 
ments. Dr.  Priestley  very  truly  remarks  that,  how- 
ever valuable  such  investigations  may  be  as  a  guide 
to  the  direction  taken  by  serous  eff"usions  or  purulent 
fluids,  which  ordinarily  follow  the  path  of  least 
resistance,  it  is  of  little  use  as  an  index  to  the  course 
of  active  inflammatory  exudation,  which  readily 
passes  by  contiguity — the  layers  of  fasciae  opposing 
no  efficient  barrier.  The  most  frequent  site  of  a 
localised  phlegmon  is  between  the  cervix  uteri  and 
the  rectum,  tending  to  spread  along  one  or  other 
broad  li2;ament  to  the  other  side  of  the  womb. 
Sometimes  the  swelling  is  situated  between  the 
bladder  and  the  uterus,  and  more  rarely  in  front  of 
the  bladder.  The  most  remarkable  characteristic  of 
the  swelling  at  this  stage  is  its  extreme  hardness ; 
it  seems  as  unyielding  as  a  uterine  fibroid,  and  to 
the  finger  gives  a  sensation  of  resistance  like  the  very 
bones  of  the  pelvis.  The  swelling  is  irregular  in 
shape,  in  accordance  Avith  the  direction  taken  by 
the  exudation.  The  uterus  rigidly  fixed  seems 
as  though  welded  to  the  pelvic  walls.  This  condi- 
tion may  terminate  in  resolution,  the  efl\ised 
fluid  being  gradually  absorbed,  whilst  the  tumour, 
without  losing  its  hardness,  slowly  diminishes  in 
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bulk  until  it  finally  disappears,  leaving  the  uterus 
either  temporarily  or  permanently  adherent  to  the 
neighbouring  organs.  In  less  favourable  cases  puru- 
lent degeneration  takes  place,  the  matter  seeking 
exit  through  either  the  abdominal  walls,  the  rectum, 
vagiua,  or  bladder,  or  even  into  the  cavity  of  the 
peritoneum.  The  formation  of  pus  rarely  takes  place 
before  the  tenth  or  twelfth  day  after  the  hyperajmic 
stage,  and  it  may  occur  much  later.  Since  the  sur- 
rounding tissues  are  all  infiltrated  and  thickened,  it 
is  often  no  easy  matter  to  detect  the  pus  by  physical 
examination,  more  especially  as  suppuration  is  fre- 
quently set  up  in  isolated  loculi  which  may  discharge 
their  contents  independently,  or  may  in  the  end 
unite  and  form  a  large  collection  of  pus. 

Bernutz  considers  that  the  joelvic  peritoneum,  not 
the  cellular  tissue,  is  the  seat  of  inflammation,  and 
observes  that  the  cellular  tissue  surrounding  the 
uterus  and  its  appendages  is  so  scanty  (with  the  ex- 
ception of  a  small  ring  round  the  juncture  of  the 
body  and  cervix,  and  between  the  folds  of  the  broad 
ligaments)  that  it  is  impossible  for  a  phlegmon  to  be 
formed  in  it.  He  further  holds,  that  the  collections 
of  pus  which  succeed  the  phlegmons  are  intra-perito- 
neal,  and  are  contained  in  cavities  formed  by  the 
matting  together  of  the  pelvic  viscera,  and  not  in  the 
connective  tissue  between  the  organs  and  their  serous 
envelopes.  This  view  is  not  as  yet  received  in  this 
country,  although  to  a  certain  extent  the  statements 
of  Bernutz  have  been  corroborated  by  Dr.  M.  Duncan 
and  others,  who  have  reported  cases  Avhere  collections 
of  fluid,  generally  serous,  have  been  retained  in  cysts 
formed  by  the  separation  of  a  portion  of  the  perito- 
neal cavity  by  adhesive  inflammation. 

Pelvic  peritonUis  commences  by  hyperfemia  of  the 
peritoneal  covering  of  the  pelvic  organs,  speedily  fol- 
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lowed  l)y  exudation  of  lyin})h  and  subsequent  matting 
of  tlie  neighbouring  organs.  Tlie  adiiesions  thus 
formed,  if  few,  may  not  materially  restrain  the  mobility 
of  the  organs  affected;  usually,  however,  they  are  sufli- 
ciently  numerous  as  to  bind  tlie  uterus  and  its  append- 
ages into  fixed  positions,  and  not  unfrequently  to 
completely  mat  the  entire  pelvic  viscera  so  as  to  foi-m 
the  resemblance  of  a  solid  tumour.  Portions  of  the 
peritoneal  cavity,  as  previously  stated,  may  be  sealed 
off  from  the  rest,  and  being  filled  with  serum  or  pus, 
may  form  fluid  tumours  without  any  cyst-walls  other 
than  those  afforded  by  the  surrounding  viscera.  The 
exuded  lymph,  instead  of  organising,  may  break  down 
into  pus,  sometimes  in  several  spots,  so  as  to  form 
distinct  abscesses.  When  absorption  of  the  exuded 
material  takes  place  in  pelvic  cellulitis  and  pelvic 
peritonitis,  there  is  this  marked  difference  in  the 
result : — In  cellulitis  the  products  of  inflammation 
may  be  completely  removed,  Avhereas  in  peritonitis, 
after  the  absorption  of  the  more  fluid  part,  adhesions 
may  remain. 

Symptoms.- — The  invasion  is  usually  marked  by  a 
slight  rigor  followed  by  pelvic  pain,  which  spreads  to 
the  hypogastric  region,  the  pulse  quickens  to  about 
100  in  a  minute,  and  the  temperature  rises  to  100° 
or  102°  Fahr. ;  the  tongue  is  furred  3  there  is  a 
tendency  to  nausea,  the  bowels  are  constipated,  and 
after  a  time  micturition  and  defascation  become  pain- 
ful and  difficult.  To  relieve  the  tension  as  far  as 
possible,  the  patient  Avill  generally  be  found  lying  on 
her  back,  Avith  the  thigh  of  the  side  affected  flexed  on 
the  trunk,  this  position  being  very  significant  of  pelvic 
inflammation.  In  some  cases  there  are  no  premoni- 
tory symptoms,  but  merely  a  gradual  falling  away 
from  health  for  several  weeks  after  labour,  until  at 
last  the  pelvic  indications  manifest  themselves.  In 
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tliesc  cases,  however,  there  is  generally  a  consichirahhi 
acceleration  of  the  pulse  from  the  first,  whicli  ought 
to  put  the  attendant  on  his  guard,  and  lead  him,  from 
time  to  time,  to  investigate  the  state  of  the  pelvic  organs. 

Physical  examination  reveals  at  first  tenderness 
over  the  lower  part  of  the  ahdomen,  with  a  hot,  dry, 
and  painful  condition  of  the  vagina.  After  a  time  a 
difluse  swelling  may  frequently  be  detected  by  careful 
pressure  on  the  hypogastric  region  low  down  in  the 
pelvis.  The  tumour  gradually  becomes  well  defined 
and  very  hard,  and  may  be  detected  also  through  the 
vaginal  walls,  for  on  carrying  the  finger  to  the  top 
of  the  vagina,  the  cervix  uteri  is  found  tumid  and 
patulous,  with  a  hard  nodulated  swelling  round  it, 
so  as  often  completely  to  obliterate  the  vaginal  cvl-de- 
sac.  Rectal  examination  further  corroborates  the 
estimate  of  the  size  and  position  of  the  tumour. 
When  the  exudation  is  slight  the  finger  in  the  vagina 
can  often  detect  the  presence  of  a  thin  layer  of  plastic 
material  which  forms  a  roof  to  the  pelvis,  fixing  the 
pelvic  contents  and  separating  them  from  the  other 
abdominal  viscera.  This  is  the  result  of  pelvic  peri- 
tonitis without  cellulitis.  AVhen  the  swellins;  is 
localised  its  excessive  hardness  may  lead  to  the  sus- 
picion of  malignant  disease  ;  the  jirevious  history  of 
the  case,  however,  will  determine  the  diagnosis. 

If  the  disease  goes  on  to  suppuration,  there  is  an 
increase  in  the  febrile  symptoms  of  a  hectic  character, 
with  night  sweats  and  diarrhoea,  the  swelling  softens, 
and  the  pus  seeks  exit  by  one  of  the  various  channels 
previously  indicated. 

Pelvic  peritonitis  does  not  usually  come  on  till  two 
or  three  weeks  after  labour,  and  its  duration  varies 
from  a  few  days  to  several  months.  The  uterine  fixa- 
tion often  lasts  for  years,  and  in  many  cases  remains 
permanent. 
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Dr.  Braxton  llicks  gives  the  following  epitome  of 
differential  symptoms  in  pelvic  cellulitis  and  peri- 
tonitis : — 

Pelvic  Cellulitis. 

1.  Tumour  easily  reached  ;  generally  easily  and 
early  felt  in  neighbourhood  of  broad  ligaments  and 
above  pelvic  brim. 

2.  Abdominal  pain,  increased  by  deep  pressure. 

3.  Temperature  usually  not  above  102°;  pulse  full, 
soft,  dicrotic  in  septic  form. 

4.  Retraction  of  thigh  with  abduction.  Pain 
down  leg. 

5.  Nausea,  vomiting  not  excessive. 

6.  Not  accompanied  by  tympanitis. 

7.  Marked  tendency  to  suppuration. 

Pelvic  Peritonitis, 

1.  Tumour  not  noticeable  for  some  days. 

2.  Abdominal  tenderness  of  an  acute  kind,  quickly 
increased  on  pressure.  Form  of  coils  of  intestines 
mapi^ed  out  on  abdomen.  Fixation  of  abdominal 
muscles. 

3.  Temperature  above  102°  usually;  pulse  wiry  in 
benign,  dicrotic  in  septic  form. 

4.  Pain  down  leg  and  retraction  of  thigh  never 
present. 

5.  Nausea,  vomiting  excessive. 

6.  Tympanitis  present  in  severe  cases. 

7.  Constipation  often  marked. 

8.  Suppuration  not  often  present. 

Treatment. — If  in  the  early  stage  there  is  much 
pain,  with  inflammation  of  a  sthenic  type,  a  few 
leeches  may  be  applied  to  the  abdomen.  Poultices  and 
hot  fomentations  prove  soothing,  and  the  vaginal 
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douche  as  hot  as  can  be  comfortal)ly  liorne  may  be 
advantageously  used.  Opiate  suppositories,  or  the 
hypodermic  injection  of  morphia,  will  lull  excessive 
pain.  Some  recommend  a  mercurial  form  of  treat- 
ment, but  I  am  doubtful  as  to  its  advantages,  espe- 
cially as  it  is  apt  to  bring  on  diarrha3a.  Diarrhoea 
must  be  controlled  by  opium,  and  sickness  may  be  alle- 
viated by  hydrocyanic  acid,  bismuth,  ice,  or  potas.s 
water.  The  patient  must  be  kept  perfectly  quiet,  and 
should  be  supported  by  a  nourishing  and  slightly 
stimulating  diet.  Quinine,  the  mineral  acids,  and 
chlorate  of  potash  will,  each  or  all,  be  found  useful 
during  certain  stages.  If  the  temperature  is  very 
high  quinine  is  indicated,  but  as  the  stomach  often 
rejects  this  drug,  it  is  a  good  plan  to  administer  ten 
or  fifteen  grains  in  gruel  into  the  bowel.  When  the 
tumefaction  is  slow  to  depart,  and  still  no  signs  of 
suppuration  are  manifest,  "  flying  "  blisters  and  iodine 
inunction  may  be  resorted  to.  A  collection  of  matter 
must  not  be  opened  too  early  :  indeed  some  authori- 
ties, amongst  whom  are  "West,  Aran,  and  Becquerel, 
advocate  leaving  the  time  and  course  of  exit  entirely 
to  nature ;  but  in  many  instances  much  time  and 
suffering  may  be  saved  by  a  judicious  resort  to  the 
scalpel.  The  following  localities,  in  the  order  of  their 
enumeration,  are  the  most  favourable  sites  for  the 
discharge  of  pelvic  abscesses, — rectum,  vagina,  ab- 
dominal walls,  and  bladder. 
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Birmingham  Hospital  for  Women,  &c.   Svo,  12s.  6d. 
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DENTISTRY. 

SEWlLL.—^The     Student's    Guide    to  Dental 

Aniitomy  and  Surpcry.  By  IIkni-.y  K.  Sk.\vi].i.,  M.U.dS.,  L.D.B.,  late 
Doiital  Surgeon  to  the  West  London  Hosijitul.  Second  Edition. 
AVitli  78  EngTaviug-8.    l''cap.  Svo,  5s.  Bd. 

STOCKEN.—'ElQm&nts  of  Dental  Materia  Medica 

and  Tlicrapeutii:s,  with  Pharmacopuoia.  By  J  amks  StockkNjL.U.S.K.C.S., 
late  Lecturer  on  Dental  Materia  Medica  and  Therapeutics  and  Dental 
Surgeon  to  the  National  Denial  Hospital,  assisted  by  Thomas  Gauues, 
L.D.S.  Eng.  and  Ediu.    Third  Edition.    Fcap.  Svo,  7s.  (Jd. 

TAFT. — A    Practical    Treatise    on  Operative 

Dentistry.  By  Jonathan  Taft,  D.D.S.,  Professor  of  Operative  Burgery 
in  the  Ohio  College  of  Dental  Surgery.  Thii-d  Edition.  With  134 
Engraving.?.    Svo,  ISs. 

TOMES  {C.  ,S'.).— Manual  of  Dental  Anatomy, 

Human  and  Comparative.  By  Charles  S.  To.we3,  M.A.,  F.R.S. 
Second  Edition.    With  191  Engravings.    Crown  Svo,  12s.  6d. 

TOMES  {J.   and  C.   S.).—A  Manual  of  Dental 

Surgery.  By  Johv  Tomes,  M.R.C.S.,  F.E.S.,  and  Charles  S.  Tomes, 
M.A.,  M.E.C.S.,  F.K.S.  ;  Lectui-er  on  Anatomy  and  Physiology  at  the 
Dental  Hcspital  of  London.  Second  Edition.  AVith  262  Engravings. 
Ecap.  Svo,  14s. 


EAR,  DISEASES  OF. 

BURNETT.— The  Ear:  its  Anatomy,  Physio- 
logy, and  Diseases.  A  Practical  Treatise  for  the  Use  of  Medical 
Students  and  Practitioners.  By  Charles  H.  Burnett,  M.D.,  Aural 
Sui'geon  to  the  Presbyterian  Hospital,  Philadelphia.  With  87  Engrav- 
ings.  Svo,  ISs. 

DALBT.—On  Diseases  and  Injuries  of  the  Ear. 

By  WllliamB.  Dalby,  F.R.C.S.,  Aural  Surgeon  to.  and  Lecturer  on 
Airral  Surgery  at,  St.  George's  Hospital.  Second  Edition.  With 
Engravings.    Fcap.  Svo,  6s.  6d. 
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EAE,  DISEASES  O-F—continncd. 

JONES.— A  Practical  Treatise  on  Aural  Sur- 
gery. By  H.  Maonauqiitox  Jones,  M.D.,  Professor  of  the  Uueen's 
University  in  la-elaud,  late  Surgeon  to  the  Cork  Ophthalmic  and  Aural 
Hospital.    Second  Edition.   With  63  Engravings.   Crown  Svo,  8s.  6d. 

By  the  same  Author. 

Atlas  of  the  Diseases   of  the  Membrana 

Tympani.  In  Coloured  Plates,  containing  59  Figures.  With  Ex- 
planatory Text.    Crown  4to,  21s. 


FORENSIC  MEDICINE, 
OGSTON. — Lectures  on  Medical  Jurisprudence. 

By  FitANcis  Ogston,  M.D.,  late  Professor  of  Medical  Jmisprudence 
and  Medical  Logic  in  the  Univei-sity  of  Aberdeen.  Edited  by  Fkancls 
Ogston,  Jim.,  M.D.,  late  Lecturer  on  Practical  Toxicology  in  the 
University  of  Aberdeen.    With  12  Plates.   Svo,  18s. 

TAYLOR.— The    Principles    and    Practice  of 

Medical  Jm-isprudence.  By  Alfhed  S.  Taylor,  M.D.,  F.E.S. 
Third  Edition,  revised  by  Tiioma.s  Stevenson,  M.D.,  F.E.C.P.,  Lec- 
turer on  Chemistry  and  Medical  Jurispi-udence  at  Guy's  Hospital ; 
Examiner  in  Chemistry  at  the  Royal  CoUege  of  Physicians ;  Official 
Analyst  to  the  Home  Office.  With  188  Engi-avings.  2  Vols.  Svo,  31s.  6d. 

By  the  same  Author. 

A    Manual    of    Medical  Jurisprudence. 

Tenth  Edition.   With  55  Engravings.    Crown  Svo,  14s. 

ALSO, 

On  Poisons,  in  relation  to  Medical  Juris- 
prudence and  Medicine.  Thii-d  Edition.  With  104  Engravings. 
Crown  Svo,  16s. 

TIDY  AND    WOODMAN.— A   Handy-Book  of 

Forensic  Medicine  and  Toxicology.  By  C.  Meymott  Tidy,  M.B.  ;  and 
W.  Eathur-st  Woodman,  M.D.,  F.R.C.P.  With  8  Lithographic  Plates 
and  116  Wood  Engravings.   Svo,  31s.  6d. 
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HYGIENE. 

PABKES.—A   Manual   of    Practical  Hygiene. 

By  Edmund  A.  Paukks,  M.D.,  F.R.S.  Sixtli  Edition  by  F.  Die  Cii  ai-mont. 
M.D.,  F.R.S.,  Professor  of  Military  Hygiene  in  the  Army  Mtdical 
Scliool.    With  9  Phites  and  103  Engravings.    8vo,  18s. 

WILSON.— A  Handbook  of  Hygiene  and  Sani- 

taiy  Science.  By  George  Wilson,  M.A.,  M.D.,  Medical  Officer  of 
Health  for  IVOd  Wai-nickshire.  Fifth  Edition.  With  EngraTiiigs . 
Crown  8vo.  [Nearly  readij . 


MATERIA  MEDICA  AND  THERAPEUTICS. 
BINZ  AND  SPARKS.— The  Elements  of  Thera- 

peutics:  a  Clinical  Guide  to  the  Action  of  Medicines.  By  C. 
BiNz,  M.D.,  Professor  of  Pharmacology  in  the  University  of  Bonn. 
Translated  and  Edited  with  Additions,  in  conformity  with  the  British 
and  American  Pharmacoposias,  by  Edward  I.  Sparks,  M.A.,  M.B., 
F.R.C.P.  Lond.    Crown  8vo,  Ss.  6d. 

OWEN— A  Manual  of  Materia  Medica ;  in- 
corporating the  Author's  "  Tables  of  Materia  Medica."  By  Isamiiaed 
Owen,  M.D.,  Lecturer  on  Materia  Medica  and  Therapeutics  to  St. 
George's  Hospital.   Crown  Svo,  Gs. 

ROTLE  AND  HARLEY.—A  Manual  of  Materia 

Medica  and  Therapeutics.  By  J.  Forbes  Eoyle,  M.D.,  F.E.S.,  and  John 
Harley,  M.D.,  F.R.C.P.,  Physician  to,  and  Joint  Lectm-er  on  Clinical 
Medicine  at,  St.  Thomas's  Hospital.  Sixth  Edition.  With  139  Engi-av- 
ings.    Crown  Svo,  15s. 

THOROWGOOD. —The     Student's    Guide  to 

Materia  Medica  and  Therapeutics.  By  John  C.  Thorowgood,  M.D., 
F.R.C.P.,  Leetiu-er  on  Materia  Medica  at  the  Middlesex  Hospital. 
Second  Edition.     With  Engravings.   Fcap.  Sro,  7s. 

WARING.— A  Manual  of  Practical  Therapeu- 
tics. By  EpwABD  J.  Waring,  CLE.,  M.D.,  F.R.C.P.  Third  Edition. 
Fcap.  Svo,  12s.  6d. 
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MEDICINE. 

BARCLAY.— A  Manual  of  Medical  Diagnosis. 

By  A.  Whyte  Barclay,  M.D.,  F.ll.C.P.,  lute  Physiciau  to,  and 
Lectui-er  on  Medicine  at,  St.  George's  Hospital.  Tliii'd  Edition.  Fcap. 
Svo,  10s.  6d. 

CHARTERIS.—The    Student's    Guide    to  the 

Pi-actice  of  Medicine.  By  Matthkw  Chartems,  M.D.,  Professor  of 
Materia  Medica,  University  of  Glasgow;  Physiciau  to  the  Royal Infli-m- 
aiy.  With  EugTavings  on  Copper  and  Wood.  Third  Edition.  Ecap. 
8to,  73. 

FENWICK.—Th.Q  Student's  Guide  to  Medical 

Diagnosis.  By  Sa.huel  Fenwick,  M.D.,  F.R.G.P.,  Physician  to  the 
London  Hospital.  Fifth  Edition.  With  111  Engravings.  Fcap.  Svo,  73. 

By  the  same  A  uthor. 

The  Student's  Outlines  of  Medical  Treat- 

ment.   Second  Edition.    Fcap.  Svo,  7s. 

J^L/iYT.— Clinical  Medicine  :  a  Systematic  Trea- 

tise  on  the  Diagnosis  and  Treatment  of  Disease.  By  Austin  Flint, 
M.D.,  Professor  of  the  Pi-inciples  and  Practice  of  Medicine,  &c.,  in 
BeUevue  Hospital  Medical  CoUege.    Svo,  20s. 

HALL. — Synopsis  of  the  Diseases  of  the  Larynx, 

Lungs,  and  Heart :  comprising  Dr.  Edwards'  Tables  on  the  Examina- 
tion of  the  Chest.  With  Alterations  and  Additions.  By  F.  De 
Havilla.vd  Hall,  M.D.,  F.R.C.P.,  Assistant-Physician  to  the  West- 
minster Hospital.    Royal  Svo,  2s.  6d. 

SANSOAL— Manual  of  the  Physical  Diagnosis 

of  Diseases  of  the  Heart,  including  the  use  of  the  Sphygmograph 
and  Cardiograph.  By  A.  E.  Sansom,  M.D.,  F.R.C.P.,  Assistant- 
Physician  to  the  London  Hospital.  Thii-d  Edition.  With  47  Woodcuts. 
Fcap.  Svo,  7s.  6d. 

WARNER.—Student's  Guide  to  Medical  Case- 

Taking.    By  Francis  Warner,  M.D.,  F.R.C.P.,  Assistant-Physician 
to  the  London  Hospital.    Fcap.  Svo,  5s. 

WJEST. — How  to  Examine  the  Chest  :  being  a 

Practical  Guide  for  the  Use  of  Students.  By  Samuel  West,  M.D. 
M.R.C.P.,  Physician  to  the  City  of  London  Hospital  for  Diseases  of 
the  Chest,  &o.   With  42  Engravings.   Fcap.  Svo,  &a. 
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MBBICIN'E— ami  hmi'<  I. 
WJIJTTAKJ'JlL^Students'  Primer  on  the  Urine. 

By  J.  TiiAvis  Wiiri'i  AKnit,  M.I).,  Olinioiil  I)emo7l^lI■ator  at  the  Royal 
IiifliTruu-y,  Gliisg-ow.  Willi  Illust,r;iUous,  and  IG  I'UtteK  etched  ou 
Copijcr.    Post  8vo,  ■Is.  6d. 


MIDWIFERY. 
BARNES. — Lectures  on   Obstetric  Operations, 

including  the  Treatment  of  Hi  union-hage,  and  forming- a  Guide  to  the 
Management  of  DifiiciUt  Labour.  BylliiBEiiT  Baenes,  M.I-).,  F.R.C.P., 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women,  Aic,  at,  St. 
George's  Hospital.    Third  Edition.    With  124  Engranngs.   8vo,  18s. 

CLAY.— The  Complete  Handbook  of  Obstetric 

Sm-gery;  or,  Short  Rules  of  Practice  in  every  Emergency,  from  the 
Simplest  to  the  most  formidable  Operations  connected  with  the  Science 
of  Obstetriey.  By  Charles  Clay,  M.D.,  late  Senior  Sm-geon  to,  and 
Lecturer  on  Midwifery  at,  St.  Marj's  Hospital,  Manchester.  Third 
Edition.   With  91  Engravings.   Ecap.  Svo,  6s.  6d. 

EAMSBOTHAM.— The  Principles  and  Practice 

of  Obstetric  Medicine  and  Sm-gery .  By  Francis  H.  RAMSEOxnAii,  M.D., 
formerly  Obstetric  Physician  to  the  London  Hospital.  Fifth  Edition. 
With  120  Plates,  forming  one  thick  handsome  volume.    Svo,  22s. 

EEYNOLDS.— Notes  on   Midwifery:  specially 

designed  to  assist  the  Student  in  preparing  for  Examination.  By  J.  J. 
Reynolds,  L.R.C.P.,  M.R.C.S.    Foap.  Svo,  4s. 

ROBERTS.— The  Student's  Guide  to  the  Practice 

of  Midwifery.  By  D.  Lloyd  Roberts,  M.D.,  F.R.C.P.,  Physician  to 
St.  Mary's  Hospital,  Manchester.  Thii-d  Edition.  With  Engravings. 
Fcap.  Svo.  [-f" 

SCBROEDER.—A  Manual  of  Midwifery  ;  includ- 
ing the  Pathology  of  Pregnancy  and  the  Puerperal  State.  By  Karl 
ScnEOEDER,  M.D.,  Professor  of  Midwifery  in  the  University  of  Erlangen. 
Translated  by  Charles  H.  Carter,  M.D.  With  Engravings.  Svo, 
123.  6d. 
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MIDWIFERY— t•o?^^^^^^^{ecZ, 
SWAYNE.  —  Ohstetvic  Aphorisms  for  the  Use  of 

students  coraraeiiciug  Midwil'ery  Practice.  By  Joseph  G.  Swayne, 
M.D.,  Lectm-er  on  Midwifery  at  the  Bristol  School  of  Medicine.  Seventh 
Edition.    With  Engraviugs.    rcaj).  8vo,  3s.  6d. 


MICROSCOPY. 

CARPENTER.— The  Microscope  and  its  Revela- 
tions. By  WiLLiAJi  B.  Cakpenter,  G.B.,  M.D.,  F.R.S.  Sixth  Edition. 
With  2G  Hates,  a  Coloured  Frontispiece,  and  more  than  500  Bngrayings. 
Crown  Svo,  16s. 

MARSH. — Microscopical    Section-Cutting  :  a 

Practical  Guide  to  the  Preparation  and  Mounting  of  Sections  for  the 
Microscope,  special  prominence  being  given  to  the  subject  of  Animal 
Sections.  By  Dr.  Sylvester  Marsh.  Second  Edition.  With  17 
Engravings.    Fcap.  Svo,  3s.  6d. 

MARTIN.— A  Manual  of  Microscopic  Mounting. 

By  John  H.  Maetin,  Member  of  the  Society  of  PubUc  Analysts,  Sea. 
Second  Edition.    With  several  Plates  and  144  Engravings.    Svo,  7s.  6d. 


OPHTHALMOLOGY. 
DAGUENET.—A  Manual  of  Ophthalmoscopy 

for  the  Use  of  Students.  By  Dr.  Daguenet.  Translated  by  C.  S. 
Jeaffreson,  Surgeon  to  the  Newcastle-on-Tyne  Eye  Infli-mary.  With 
Engravings.   Peap.  Svo,  53. 

HI GGENS.— Hints,  on  Ophthalmic  Out- Patient 

Practice.  By  Charles  Higge.ns,  E.R.C.S.,  Ophthalmic  Surgeon  to, 
and  Lectm-er  on  Ophthalmology  at,  Guy's  Hospital.  Second  Edition 
Fcap.  Svo,  3s. 

JONES.— A    Manual    of   the   Principles  and 

Practice  of  Ophthalmic  Medicine  and  Sm-gery.  By  T.  Wharton  Jones, 
F.R.G.S.,  F.R.S.,  late  Ophthalmic  Surgeon  and  Professor  of  Ophthahno- 
logy  to  Umversity  CoUege  Hospital.  Third  Edition.  With  9  Coloured 
Plates  and  173  Engravings.   Fcap.  Svo,  12s.  6d. 
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OPHTHALMOLOGY— ro/iiW'c^. 
MACNAMARA.—K  Manual  of  the  Diseases  of 

the  Eye.  By  C'iiaiilus  Macnamaua,  I'.U.C.S.,  Buigi.'ou  to,  iiud  Ltctm-tr 
on  Surgery  iit,  'VVe.stminster  Hospital.  I'ourtli  Edition.  With  4  Colouri-il 
Plates  and  6G  Engravings.    Fcap.  Svo,  10s.  6d. 

NJETTLESmP.— The  Student's  Guide  to  Diseases 

of  the  Eye.  By  Eoward  Nettlkship,  F.E.C.R.,  Ophthalmic  Surgeon 
to,  and  Lecturer  on  Ophthalmic  Surgery  at,  St.  Thomas's  Hospital. 
Second  Edition.  With  137  Engravings,  and  a  Set  of  Coloured  Papers 
illustrating  Cohmr-blindness.    Fcap.  Svo,  7s.  Gd. 

WOLFE. — On  Diseases  and  Injuries  of  the  Eye  : 

a  CouT'se  of  Systematic  and  Clinical  Lectmes  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfk,  M.D.,  F.Pi.C.S.E.,  Senior  Surgeon  to 
the  Glasgow  Ophthalmic  Institution,  Lecturer  on  Ophthalmic  Medicine 
and  Surgery  in  Anderson's  College.  AVith  10  Colom-ed  Plates,  and  120 
Wood  Engravings,  Svo. 


PATHOLOGY. 

JONES  AND  SIEVEKING.—A  Manual  of  Patho- 

logical  Anatomy.  By  C.  Handfield  Jone.'?,  M.B.,  F.R.S.,  and  Edward 
H.  SiEVEKiNG,  M.D.,  F.R.C.P.  Second  Edition.  Edited,  with  consider- 
able enlai-gement,  by  J.  F.  Payne,  M.B.,  Assistant-Physician  and 
Lectm-er  on  General  Pathology  at  St.  Tliomas's  Hospital.  With  195 
Engi-avings.    Crown  Svo,  16s. 

LANCEEEAUX.— Atlas  of  Pathological  Ana- 
tomy. By  Dr.  Lancereaux.  Translated  by  W.  S.  Greenfield,  M.D., 
Professor  of  Pathology  in  the  University  of  Edinbm-gh.  With 
70  Colom-ed  Plates.    Imperial  Svo,  £5  5s. 

VIRCHOW.  —  Post-Mortem   Examinations  :  a 

Description  and  Explanation  of  the  Method  of  Performing  them, 
with  especial  reference  to  Medico-Legal  Practice.  By  Professor 
EnDOLPH  ViRciiow,  Berlin  Charite  Hospital.  Translated  by  Dr.  T.  B. 
Smith.    Second  Edition,  with  4  Plates.    Fcap.  Svo,  3s.  6d. 

WILKS  AND  MOXON.—l^ectuvcs  on  Pathologi- 
cal Anatomy.  By  Samuel  Wilks,  M.D.,  F.R.S.,  Physician  to,  and  late 
Lecturer  on  Medicine  at,  Guy's  Hospital;  and  Walter  Mosox,  M.D., 
F.R.C.P.,  Physician  to,  and  Lectm-er  on  the  Practice  of  Medicine  at, 
Guy's  Hospital.    Second  Edition.    With  7  Steel  Plates.    Svo,  ISs. 
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PSYCHOLOGY. 

BUCKNILL  AND  TUKE.—^A  Manual  of  Psycho- 
logical Medicine :  containing  tlio  Lunacy  Laws,  Nosology,  yHtiology, 
Statistics,  Description,  Diagnosis,  Pathology,  and  Treatment  o!  Insanity, 
with  an  Appendix  of  Cases.  By  John  C.  Buckxii.l,  M.D.,  F.R.S., 
and  D.  Hack  Tuke,  M.D.,  F.R.G.P.  Foui-th  Edition,  with  12  Plates 
(30  Pigiu'es).   Svo,  25s. 

CLOUSTON.  —  C\\.n\C3\    Lectures    on  Mental 

Diseases.  By  TuoM.va  S.  Ci.ouriTox,  M.D.,  Lecturer  on  Mental  Diseases 
in  the  University  of  Edinburgh.    AVith  Coloured  Plates.    Crown  Svo. 

  [Nearly  readi/. 

PHYSIOLOGY. 

CARPENTER. — Principles  of  Human  Physio- 
logy. By  "William  B.  Caepextek,  C.B.,  M.D.,  F.R.S.  Ninth  Edition. 
Edited  by  Heni-y  Power,  M.B.,  F.R.C.S.  With  3  Steel  Plates  and 
377  Wood  Engravings.   Svo,  31s.  6d. 

DALTON. — A  Treatise  on  Human  Physiology  : 

designed  for  the  use  of  Students  and  Practitioners  of  Medicine.  By 
John  C.  Dalton,  M.D.,  Professor  of  Physiology  and  Hygiene  in  the 
CoUege  of  Physicians  and  Sm-geons,  New  York.  Seventh  Edition.  With 
252  Engravings.   Royal  Svo,  20s. 

FREY.—Th.e.  Histology  and  Histo-Chemistry  of 

Man.  A  Treatise  on  the  Elements  of  Composition  and  Structm-e  of  the 
Human  Body.  By  Heinrtch  Feey,  Professor  of  Medicine  in  Zurich. 
Translated  by  Arthur  E.  Barker,  Assistant-Sui-geon  to  the  Uni- 
versity College  Hospital.     With  608  Engavings.   Svo,  21s. 

SANDERSON.— 'H3in6.hoo)s.  for  the  Physiological 

Laboratory  :  containing  an  Exposition  of  the  fundamental  facta  of  the 
Science,  with  expUeit  Directions  for  their  demonstration.  By  J.  Buedon 
Sanderson,  M.D.,  F.R.S. ;  E.  Klein,  M.D.,  F.R.S. ;  Michael  Fostkb, 
M.D.,  F.E.S. ;  and  T.  Lauder  Brunton,  M.D.,  F.R.S.  2  Vols.,  with 
123  Plates.   Svo,  24s. 


SURGERY. 

BRYANT.  —  A   Manual    for    the    Practice  of 

Surgei-y.  By  Thomas  Bryant,  F.R.C.S.,  Surgeon  to,  and  Leotm-er  on 
Surgery  at,  Guy's  Hospital.  Third  Edition.  With  672  Engravings 
(nearly  all  original,  many  being  coloured).   2  vols.    Crown  Svo,  28s. 
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SUUGBRY—coulinue'/. 
BELLAMY.— The  Student's  Guide  to  Surgical 

Anatomy;  a  Uescrijition  of  the  more  imjiortiint  .Snr;,'-ical  Hef^ions  of 
tlie  Human  Body,  and  an  Inti-oduction  to  Operative  Surffeiy.  ]jy 
Edwauij  Bellamy,  F.R.G.8.,  and  Member  of  t)ie  Board  of  Examiners  ; 
Surgeon  to,  and  Lecturer  on  Anatomy  at,  Charing  CrosB  Uospital. 
Second  Edition.    "With  76  Engravings.    Fcap.  8vo,  7s. 

CLARK     AND     WAGSTAFFE.  —  Outlines  of 

Sui-gery  and  Surgical  Pathology.  By  E.  Le  Gro.s  Claiik,  F.R.C.S., 
F.R.S.,  Consulting  Surgeon  to  St.  Thomas's  Hospital.  Second 
Edition.  Revised  and  expanded  by  the  Autlior,  assisted  by  W.  W. 
"Wagstaffe,  F.R.C.S.,  Assijstant-Surgeon  to  St.  Thomas's  Hospital. 
8vo,  10s.  6d. 

DRUITT.— The    Surgeon's   Vade-Mecum  ;  a 

Manual  of  Modern  Surgery.  By  Robekt  Dbuitt,  F.R.C.S.  Eleventh 
Edition.    With  369  Engravings.    Fcap.  8vo,  1-ls. 

FERGUSSON.—A  System  of  Practical  Surgery. 

By  Sir  William  Ferousson,  Bart.,  F.R.C.S.,  F.R.S.,  late  Surgeon  and 
Professor  of  Clinical  Sui'gery  to  King's  CoUege  Hospital.  With  46,'i 
Engravings.   Fifth  Edition.   8vo,  2l8. 

HEATH.— A   Manual   of  Minor    Surgery  and 

Bandaging,  for  the  use  of  House-Surgeons,  Dressers,  and  Junior  Practi- 
tioners. By  Christopher  HivAth,  F.R.C.S.,  Holme  Professor  of  Clinical 
Surgei-y  in  University  CoUege  and  Surgeon  to  the  Hospital.  Seventh 
Edition.   With  129  Engravings.    Fcap.  8vo,  6s. 

By  the  same  Author. 

A   Course    of   Operative    Surgery :  with 

Twenty  Plates  drawn  from  Natui'e  by  M.  Levhille,  and  Colom-ed 
by  hand  under  his  direction.    Large  Bvo,  40s. 

ALSO, 

The   Student's  Guide  to  Surgical  Diag- 
nosis.  Second  Edition.   Fcap.  Svo,  6s.  6d. 

MAUNDER.— Operative   Surgery.    By  Charles 

F.  Maonder,  F.R.C.S.,  late  Surgeon  to,  and  Lectm-er  on  Surgery  at, 
the  London  Hospital.  Second  Edition.  With  164  Engravings.  Post 
Svo,  6s. 
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SURGERY—  continued. 
FIBEIE. —The    Principles     and    Practice  of 

Sm-gery.  By  William  Piurik,  F.K.S.E.,  late  Prnfesaor  of  Surgery  in 
the  University  of  Aberdeen.  Tliii-d  Edition.  With  490  Engravings. 
Svo,  2Ss. 

onal  Surgery  :  including  Sur- 
gical Diagnosis.  A  Manual  for  tlie  use  of  Students,  Tart  I.,  tlie 
Head  and  Neck.  By  Fuederiok  A:  Soutuah,  M.A.,  M.B.  Oxon,  F.R.C.S. 
j\^sistant-Sui-geon  to  the  Hoyal  Inflriuary,  and  Assistaut-Lectui'er  on 
Sm-gery  in  the  Owen's  College  School  of  Medicine,  Manchester. 
Crown  Svo,  6s.  6d. 


TERMINOLOGY. 

DUNGLISOiY.— Medical  Lexicon  :  a  Dictionary 

of  Medical  Science,  containing  a  concise  Explanation  of  its  vai-ious 
Subjects  and  Tei-ms,  with  Accentuation,  Etymology,  Syuonymes,  &e. 
By  EoBLEY  DuNGLisoN,  M.D.  New  Edition,  thoroughly  revised  by 
EiciiARD  J.  DuNOLisoN,  M.D.    Eoyal  Svo,  28s. 

MAYNK—A   Medical   Vocabulary:    being  an 

Explanation  of  aU  Terms  and  Phrases  used  in  the  various  Depart- 
ments of  Medical  Science  and  Practice,  giving  their  Derivation,  Meaning, 
Application,  and  Pronunciation.    By  Rop.ekt  G.  Mayne,  M.D,,  LL.D. 
and  John  Mayne,  M.D.,  L.E.C.S.E.  Fifth  Edition.  Fca'p.  Svo,' 10s.  Cd! 


WOMEN,  DISEASES  OF. 
BARNES.~A  Clinical  History  of  the  Medical 

and  Siu-gieal  Diseases  of  Women.  By  Eodert  Barnes,  M.D.,  F.R.C.P., 
Obstetric  Physician  to,  and  Lecturer  on  Diseases  of  Women,  &e.,  at,  St' 
George's  Hospital.    Second  Edition.    With  181  Engravings.   Svo,  28s. 

CO rarr.— Practical  Treatise  on  Diseases  of 

the  Uterus,  Ovaries,  and  Fallopian  Tubes.  By  Professor  ConRTY, 
Montpellier.  Translated  from  the  Third  Edition  by  his  Pupil,  Aones 
M'Laren,  M.D.,  M.K.a.C.P.  With  Preface  by  Dr.  Matthews 
Duncan.    With  424  Engravings.   Svo,  24s. 

i5C/iVC,4iV.— Clinical  Lectures  on  the  Diseases 

of  Women.  By  J.  Matthews  Duncan,  M.D,,  F.E.C.P.,  F.E.S.E., 
Obstetric  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition  i 
with  Appendices.   8vo,  14s.  • 
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WOMEN,  DISEASES  OP — continued. 
EMMET'.  —  The    Principles    and    Practice  of 

Gynsecoloo-y  By  Thomas  Ajjdis  Emukt,  M.D.,  Surgeon  U,  the 
Woman's  "Hospital  of  the  State  of  New  York.  AVith  130  Engravings. 
Eoyal  8vo,  24s. 

GALABIN.—The  Student's  Guide  to  the  Dis- 
eases of  Women.  By  Alkred  L.  Galabin,  M.D.,  F.R.C.P.,  Ohstetric 
Physician  and  Joint  Lecturer  on  Obstetric  Medicine  at  Guy's  Hospital. 
Second  Edition.    With  70  Engravings.   Fcap.  8vo,  78.  6d. 

REYNOLDS.— Notes  on  Diseases  of  Women. 

Sneciallv  designed  to  assist  the  Student  in  preparing  for  Examinati.jn. 
By  J.  J.  Reynolds,  L.R.C.P.,  M.R.C.S.  Second  Edition.  Fcap.  8vo, 
2s.  6d.  TT        JU  1 

SMITH  — Practical  Gynaecology:  a  Handbook 

of  the  Diseases  of  Women.    By  Hevwood  Smith,  M.D.,  I'hy^'^i^ 
the  Hospital  for  Women  and  to  the  British  Lying-in  Hospital.  With 
Engi-avings.    Second  Edition.    Crown  8 vo.  [In  preparatwn. 

WEST  AND  DUNCAN— I^cctuves  on  the  Dis- 
eases of  Women.  By  Charles  West,  M.D..  F.E.CP.  Fourth 
EMon.  Revised  and  in  part  re-written  by  the  Author  with  numerous 
additions,  by  J.  Matthews  ^uxcan,  M.D  F.KC.P  F.R.S.E., 
Obstetric  Physician  to  St.  Bartholomew's  Hospital.  Svo^lbs. 

ZOOLOGY. 

CHAUVEAU  AND  FLEMING.-Thc  Compara- 
tive Anatomy  of  the  Domesticated  Animals.  By  A.  Chauvbau, 
ToieZr  at  the  Lyons  Vetei-inary  School;  a^d  Geoboe  Flemixo, 
Veterinaa-y  Surgeon,  Royal  Engineers.  With  450  Engravmgs.  8vo, 
31s.  6d.  r  T  «..4-£» 

miXLEY -Manual  of  the  Anatomy  of  Inverte- 

ttifd  Animals.  By  Thomas  H.  Hhxle.,  LL.D..  F.E.S.  With  156 
Engravings.   Post  8vo,  16s. 

By  the  same  A  ullior. 

Manual  of  the  Anatomy  of  Vertebrated 

Animals.   With  110  Engravings.   Post  8vo,  12s. 

WILSON-The   Student's  Guide  to  Zoology: 

a  Manual  of  the  Principles  of  Zoological  f 

Lecturer  on  Natural  History,  Edinburgh.  With  Engravmgs.  p 
8vo,  6s.  6d.   ^ 
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